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PRIMARY EPIDEMIOLOGIC STUDIES ON ETS AND LUNG CANCER 

Introduction 

Currently, 29 epidemiologic studies examining lung cancer 

1-2 9 

incidence and spousal smoking have been published. Tables 1, 

2 and 3 list the United States, Asian and European studies, 
respectively. For purposes of comparison, the relative risks (point 
estimates) given in the tables are the overall point estimates for 
spousal smoking reported in the papers. In some cases, the risk 
in the table was selected from numerous point estimates presented 1 
in the paper, based on different definitions of exposure, break¬ 
down of the sample by histological type, etc. 

Brief synopses and copies of the papers associated with 
these studies follow this introduction, at Tabs 1 to 29, arranged 
in chronological order. The copies are highlighted in yellow for 
useful information and in blue for negative statements. 
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United States Studies 


Ten of these studies on spousal smoking and lung cancer 
in nonsmokers (one cohort, nine case-control) were conducted in 
the United States (Table 1) . 3 ' 5 ' 7-9 ' 11 ' 14 ' 16 ' 24 ' 25 None of the 
relative risks (RR) for spousal smoking reported in these studies 
is statistically significant. The most recently published paper, 
that by Janerich, et al., is based upon an unpublished dissertation 
by Luis Varela. 24 The Janerich, et al., paper discusses a subset 
of Varela's case-control study, and reports no statistically 
significant increased risk for spousal smoking, workplace exposure, 
or exposure in social settings. (It does, however, report a 
statistically significant increased risk for exposure during 
childhood (see below).) Overall, the Varela study is important 
because of its large size and appropriate study design. 
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Table 1. United States 

Study 

Garfinkel, 1981 

Correa, et al., 1983 
Buffler, et al,, 1984 
Kabat and Wynder, 1984 

Garfinkel, et al., 1985 
Wu, et al., 1985 
Brownson, et al., 1987 

Humble, et al., 1987 
Varela, 1987 

Janerich, et al., 1990 
Kabat, 1990 

S0T28CC202 


Studies of Spousal Smoking in Women 


Risk Estimate(s) 

1.27 (95% Cl 0,85-1.89) 
1.10 (95% Cl 0.77-1.61) 

2.07 (no Cl; n.s.) 

0.78 (95% Cl 0.34-1.81) 

not given 

1.23 (95% Cl 0.94-1.60) 
1.2 (95% Cl 0.5-3.3) 
1.68 (95% Cl 0.39-2.97) 


Comment 


Large cohort study; results 
contrast with Hirayama 

Extremely small sample size 


No significant differences 
between cases and controls 
regarding ETS exposure at home 

Numerous odds ratios presented 

Adenocarcinoma only 

Hours per day as exposure 
category; adenocarcinoma only 


1.8 (95% Cl 0.6-5.4) 
numerous 


0.93 (95% Cl 0.55-1.57) 


No statistically significant 
point estimate was presented 
in 73 different measures of 
spousal smoking 

Published data for subset of 
Varela, 1987 


0.90 (95% Cl 0.46-1.76) Study in progress; surrogate 

is "exposed in adulthood at 
home" 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 



Asian Studies 


In contrast, 13 epidemiologic studies on spousal smoking 

and lung cancer in nonsmokers (one cohort, twelve case-control)' 

have been conducted in China and Japan (hereafter, "Asian studies"); 

(Table 2 ) . 1 ' 4 ' 10 ' 12f 15 ' 17fl8 ' 20 “ 22 ' 27 ' 28 ' 29 of this group, several 

studies report statistically significant relative risks. However, 

none of the reported relative risks is greater than 2.5? relative 

risks under 3.0 have been described as "weak" (see Criticisms 

section in this notebook). Of particular interest is the 1990 

28 

paper by Wu-Williams, et al., conducted in northeastern China. 
This paper reports a statistically significant negative risk 
associated with ETS exposure. Other factors (particularly indoor 
air quality) were reported to be associated with an elevated risk 
of lung cancer in the Wu-Williams, et al., study; such confounders 
were not always accounted for in the other Asian studies (see 
section on Confounders in this notebook). 
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Table 2. Asian Studies of Spousal Smoking in Women 


Study 

Hirayama, 1981 

Hirayama, 1984 
Chan and Fung, 1982 

Lam, W.K., 1985 

Akiba, et al., 1986 
Gao, et al., 1987 
Koo, et al., 1987 
Lam, T.H., et al., 1987 
Geng, et al., 1988 
Inoue and Hirayama, 1988 
Shimizu, et al., 1988 

4.0T28CC202 


Point Estimatefs) 

2.08 (no Cl) 

1.45 (90% Cl 1.04-2.02) 
not given 


not given 


1.5 (90% Cl 1.0-2.5) 

0.9 (95% Cl 0.6-1.4) 

1.64 (95% Cl 0.87-3.09) 

1.65 (95% Cl 1.16-2.35) 
2.16 (95% Cl 1.03-4.53) 
2.25 (95% Cl 0.91-7.10) 
1.1 (no Cl; n. s.) 


Comment 


Large cohort study; heavily 
criticized for improper age- 
standardization and other flaws 

Further report on above study 

Negative association; suggests 
more "passive smokers" among 
controls than cases 

Unpublished dissertation; 
suggests that spousal smoking 
may be associated with 
peripheral adenocarcinoma 

Study of atom bomb survivors 

"Overall exposure" as surrogate 


Very small sample size 

Reported statistically 
significant elevated risks for 
smoking by case's mother or 
case's husband's father 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 




Study 

Sobue, et al 
Wu-Williams, 

Liu, et al., 


S0T28CC202 


Point Estimate(si 

, 1990 0.94 (95% Cl 0.62-1.40) 

et al., 1990 0.7 (95% Cl 0.6-0.9) 

1991 0.77 (95% Cl 0.30-1.96) 


Comment 


Point estimate is statistically 
significantly negative 

Presence of at least one smoker 
in household used as surrogate 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 



European Studies 


Six studies on spousal smoking and nonsmoker lung cancer 

were conducted in Europe (Table 3 ). 2 ' 7 ' 13 ' 19 ' 23 ' 26 Statistical 

significance was reported in two studies, both by the same research 

group. 2 ' 26 No major cohort study has yet been conducted in Europe. 

The cohort studied by Gillis, et al., and Hole, et al., although 

7 

large, has few lung cancer deaths. 
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Table 3. European Studies of Spousal Smoking in Women 


Study 

Trichopoulos, et al., 1981 

Trichopoulos, et al., 1983 
Gillis, et al., 1984 

Hole, et al., 1989 

Lee, et al., 1986 
Pershagen, et al., 1987 
Svensson, et al., 1989 

Kalandidi, et al., 1990 


0TT28CC202 


Risk Estimate 

2.4 (no Cl) 

2.4 (no Cl) 

3.4 (no Cl) 

not given 

2,41 (95% Cl 0.45-12.83) 

1.00 (95% Cl 0.37-2.71) 
1.2 (95% Cl 0.7-2.1) 

1.2 (95% Cl 0.4-2.9) 

1.92 (95% Cl 1.02-3.59) 


Comment 


Greece; small case-control 
study; has been heavily 
criticized 

Additional cases and controls 
added since first paper 

Scotland; cohort study; very 
few lung cancer death (4 cases, 
4 controls in women) 

Continuation of Gillis, et 
al., 1984 

England 

Sweden 

Sweden; surrogate is "exposure 
as adult at home qt_ at work" 

Greece; related to Trichopoulos 
study 
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Childhood Exposure to ETS and Adult Lung Cancer in Nonsmokers 


When the Janerich, et al., paper was published in 1990, 
the media focused on a single statistically significant risk ratio 
(OR) reported by the authors, i.e., an estimated OR of 2.07 (95% Cl 
1.16-3.68) for "household exposure to 25 or more smoker-years 
during: childhood and adolescence."^ This OR is the only 
statistically significant estimate out of 13 exposure categories 
in the paper. A single statistically significant point estimate 
could have easily occurred by chance alone in a set of analyses this 
large. 


Only a few other studies have included questions 
concerning exposure to ETS during childhood, i.e., parental smoking. 
5,9,11,12,15,23,25,27 Regarding these studies, Ernst Wynder and; 

Geoffrey Rabat wrote in a 1990 publication: 

No consistent association has been reported 
for lung cancer and exposure to ETS in 
childhood, which might be expected to exert a 
greater effect, especially when followed by 
exposure throughout adulthood. Of course, 
recall of ETS exposure in childhood is more 
difficult than recall of such exposure in 
adulthood. 

(Wynder, E.L. and Rabat, G.C., "Environmental Tobacco Smoke and 
Lung Cancer: A Critical Assessment," Indoor Air Quality , ed. H. 
Kasuga (Berlin, Heidelberg: Springer-Verlag, 1990): 5-15.) 


Table 4 presents the reported risk estimates from the 
studies (9 to-date) which discuss childhood ETS exposure and lung 
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cancer in nonsmokers. The studies are arranged chronologically in 
the table. The abbreviation "n.s.* stands for "not significant." 
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Table 4. Childhood Exposure to ETS and Adult Nonsmoker Lung Cancer Risk 



Point 

Statistical 


Studv 

Estimate 

Sionificance 


Correa, et al., 1983 

not given 

n.s. 


Garfinkel, et al., 1985 

females 

0.91 (95% Cl 0.74-1.12) 

n. s. 


Wu, et al., 1985 

females 

0.6 (95% Cl 0.2-1.7) 

n.s. 


Akiba, et al., 1986 

not given 

n.s. 


Gao, et al., 1987 

females 

1.1 (95% Cl 0.7-1.7) 

n.s. 


Svensson, et al., 1989 

females, father's smoking 

0.9 (95% Cl 0.4-2.3) 

n.s. 


females, mother's smoking 

3.3 (95% Cl 0.5-18.8) 

n.s. 


Janerich, et al., 1990 

1-24 smoker/yrs exposure 

1.09 (95% Cl 0.68-1.73) 

n.s. 

positive 

>25 smoker/yrs exposure 

2.07 (95% Cl 1.16-3.68) 

significantly 

Rabat, et al., 1990 

males 

0.73 (95% Cl 0.34-1.59) 

n.s. 


females 

1.68 (95% Cl 0.86-3.27) 

n.s. 


Sobue, et al., 1990 

father's smoking 

0.60 (95% Cl 0.40-0.91) 

significantly 

negative 

mother's smoking 

1.71 (95% Cl 0.95-3.10) 

n.s. 


other household members 

1.13 (95% Cl 0.69-1.87) 

n.s. 



CTT 28 CC 20 J; 
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Exposure to ETS in the Workplace and Luna Cancer in Nonsmokers 


The issue of ETS in the workplace is currently a focus 
of public interest, as evidenced by the 1990 draft Guide to 
Workplace Smoking Policies prepared by the United States 
Environmental Protection Agency. This document is based on the 
EPA's draft risk assessment, which used data from epidemiologic 
studies which assessed ETS exposure in terms of spousal smoking, 
not smoking in the workplace. 


The current epidemiologic data on workplace exposures to 
ETS and lung cancer in nonsmokers are reported in eleven studies 
which examined workplace exposure via questionnaire. 
17,22-26,28 None 0 f these studies provides adequate support for 
an increased risk of lung cancer associated with ETS exposure in 
the workplace. Only one study reports a single marginally 
statistically significant risk. The point estimates of the studies 
(in chronological order) are presented in Table 5. (In the table, 
"n.s." stands for "not significant.") 
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Table 5. Exposure to ETS in the Workplace and Lung Cancer Risk in Nonsmokers 


Study 

Point 

Estimate 

Statistical 

Sionificance 

Kabat and Wynder, 1984 
males 
females 

18/25 cases vs. 11/25 controls 
26/53 cases vs. 31/53 controls 

marginally significant 
n.s. 

Garfinkel, et al., 1985 
females, 5 yr exposure 
females, 25 yr exposure 

0.88 (95% Cl 0.66-1.18) 

0.93 (95% Cl 0.73-1.18) 

n.s. 

n.s. 

Wu, et al., 1985 
females 

1.3 (95% Cl 0.5-3.3) 

n.s. 

Lee, et al., 1986 

several indices 

all n.s. 

Koo, et al., 1987 
females 

several ORs 

all n.s. 

Shimizu, et al., 1988 
females 

1.2 (no Cl given) 

n.s. 

Svensson, et al., 1989 

females, at home or at work 
females, at home and at work 

1.2 (95% Cl 0.4-2.9) 

2.1 (95% Cl 0.6-8.1) 

n.s. 

n.s. 

Janerieh, et al., 1990 

150 person/yrs exposure 

0.91 (95% Cl 0.80-1.09) 

n.s. 

Varela, 1987 

27 analyses 

all n.s. 

Kabat, 1990 
males 
females 

0.98 (95% Cl 0.46-2.10) 

1.00 (95% Cl 0.49-2.06) 

n.s. 

n.s. 




Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 



Study 

Kalandidi, et al., 
females 

Wu-Williams, et al 
females 




1990 


Point 

Estimate 


1.08 (95% Cl 0.24-4.87) 


, 1990 


1.1 (95% Cl 0.9-1.6) 


Statistical 

Significance 


n.s. 


n.s. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Hirayama, T., "Non-Smoking Wives of Heavy Smokers Have a 
Higher Risk of Lung Cancer: A Study from Japan," British 
Medical Journal I, 282: 183-185, 1981. 

As part of Hirayama's longitudinal record-linkage study, 
91,540 non-smoking wives aged 40 and above in 29 Japanese health 
center districts were followed for 14 years (1966-79). Death 
certificates were used to assess cause of death. 

Relative risks of 1.61 (for husband being an exsmoker or 
smoking 1-19 cigarettes/day) and 2.08 (for husband smoking 20 or 
more cigarettes/day) were presented without confidence intervals. 
The author claims that wives of heavy smokers had a higher risk of 
lung cancer and that his data support a dose-response relationship. 
He also claims that a similar pattern was evident when the data 
were analyzed by age and occupation of the husband, with higher 
risks in agricultural families with husbands aged 40-59. The 
inclusion of agricultural families was designed to address the 
possible effect of "urban factors" thought to influence lung cancer 
incidence. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 


2023382122 



BRITISH MEDICAL JOURNAL VOLUME 282 17 JANUARY 1981 183 

PAPERS AND SHORT REPORTS 


NOTICE 
This matcHtl may be 
Pfrtactjd by e»».•:£!«• 
J*» flitt# i7 U!S. Cjb;). 


Non-smoking wives of heavy smokers have a higher risk 
of lung cancer: a study from Japan 

TAKESHI HIRAYAMA 


Abstract 

In a study in 29 health centre districts in Japan 91 540 
non-smoking wives aged 40 and above were followed up 
for 14 years (1966-79), and standardised mortality rates 
for lung cancer were assessed according to the smoking 
habits of their husbands. Wives of heavy smokers were 
found to have a higher risk of developing lung cancer 
and a dose-response relation was observed. The relation 
between the husband's smoking and the wife's risk of 
developing lung cancer showed a similar pattern when 
analysed by age and occupation of the husband. The risk 
was particularly great In agricultural families when the 
husbands were aged 40-59 at enrolment. The husbands* 
smoking habit did not affect their wives' risk of dying 
from other disease such as stomach cancer, cervical 
cancer, and ischaemic heart disease. The risk of develop¬ 
ing emphysema and asthma seemed to be higher in non¬ 
smoking wives of heavy smokers but the effect was not 
statistically significant. 

The husband’s drinking habit teemed to have no effect 
on any causes of death in their wives. Including lung 
cancer., 

These results indicate the possible Importance of 
passive or indirect smoking as one of the causal factors 
of lung cancer. They also appear to explain the long¬ 
standing riddle of why many women develop lung cancer 
although they themselves are non-smokers. These 
results also cast doubt on the practice of assessing the 
relative risk of developing lung cancer In smokers by 
comparing them with non-smokers. 


Introduction 

The possible consequences to the health of non-smokers of 
long-term exposure to cigarette ttnoke (passive smoking) should 


Ration*! Caactr Centre Rcwarck Uultuu, Takyo 
TAKESHI HIRAYAMA, md, uni, chief of epidemiology division 


be studied thoroughly because the side-stream and second¬ 
hand smoke of cigarettes contain various toxic substances, 
including carcinogens.* * The need for such a study increased 
by the report of small-airways dysfunction in non-smokers 
chronically exposed to tobacco smoke.* 

The effect of passive smoking on lung cancer was studied by 
following 91 540 non-smoking housewives aged 40 and above 
and measuring ihcir risk of developing lung cancer according to 
the smoking habits of their husbands. 


To study the consequences to health of such factors as cigarette 
smokmg, alcohol drinking, occupation* and marital status, a pro¬ 
spective population study has been in progress in 29 health centre 
districts in six prefecture* m Japan since the autumn of 1965. In toiaf 
265 1J8 adults (122 261 men and M2 857 women) aged 40 years and 
over, 91-99' ., of the census population, were interviewed anj followed 
by establishing a record linkage system between the nsk-factor 
records, a residence list obtained by special yearly census, and death 
certificates. 

Since the effect of direct smoking of cigarettes in this study has 
already been reported,* r my study focused on the effect of husband's 
smoking on the ntk of lung cancer in their noo-smoking w ives. Such 
observation was possible since detailed questions about lifestyle, 
including smoking habits, were asked of husbands and wives indepen¬ 
dently at cite start of this study. No subjective bias was therefore 
conceivable. 

A total of 346 deaths from lung cancer in women were recorded 
during 14 years of follow-up (1966-79). Of these women 245 were 
married, and 174 of these were also non-smokers. These cases occurred 
among 91 540 non-smoking married women whose husbands' smoking 
habits were studied The risk of lung cancer was carefully measured, 
taking into consideration possible confounding variables. 


Results 

Wives of heavy smokers were found to have a higher risk of develop¬ 
ing lung cancer than wives of noo-amokm and a statistically significant 
dose-response relationship was observed (Mantel-extension y test 
result being 3 299; two-tailed p-0-00097), Age-occupation standard¬ 
ised annual mortality rates for lung cancer wctc B 7/100 000 (32 out 
Of 21 895) when husbands were non-smokers or occasional smokers, 


Methods 
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M O (Rt> out of 4-4 I'M); whcni husband* were cx-imokcr* ot daily 
smokervof 1-19 cigarettes, and 181 (56 nut of 25 146) when husbands 
were daily smokers of 20 or more cigarettes. These figures gave risk 
ratios of 1 00, 1 61. and 2 08 respectively. A similar trend was ob¬ 
served in age and occupation groups of husbands (table 1), 


XABLE l —Standardised tmonality fm beag cancer m women by aft, ar nopaeim, 
and smoking habit ef the hatband (patent herself a a m a n t her ) 


Husband's *mofc>n* habit: 

Non-amok ct 

Ex-smoker 
©e 1-19‘day 

i> 20/day 

Hutbond'i age: 40-59 yean 

Population afwives 14 020 

JO 676 

20 5*4 

No r f Beat h* (mm tan* cancer 

It 

40 

34 

Occupation-standardised 
mortality MO 460 

5-64 

*34 

ni4 

Nnobomdt age- 

Population nf »ivti 

T-$0 yean 

7175 

13 508 

atm 

No ot death* fmm lunf oatxr 

21 

44 

20 

Occupation-standardised 
mortality IPO 000 

15 79 

24 44 

7* 60 

Standardised mk retro Em all apes 

1-00 

141 

*•08 ; 

Hu tband Working 

Popu l an »'r\ of « i ves 

t* agn, ultHTt 
10406 

20 014 

*391 

No of death* from lun* cancer 

17 

52 

24 

Ape-il andar di*cd 
mortality/100 00© 

*54 

17-02 

18 40 

Husband working elteaher* 

Populitionofwvo 11 489 

24 140 

16 070 

No of death* from lun* cancer 

15 

34 

32 

A *r-standardised 
mortality 1 no 000 

* 13 

V4 46 

1778 

Standardised risk ratio foe aJJ nccupaumx 

1 00 

1 43 

1:90 


The relation between the husband’s smoking ha bn ami the wife’s 
risk of developing lung cancer was particularly significant in agri¬ 
cultural families when the husband was aged 40-59 at enrolment 
(ManicUcxtcnsion< chi being 2 597 or ivvo-tailcd p = 0 0094); lung 
cancer risk ratios were 1 00, 3 17, and 4 57 when husbands were 
non-smokers or occasional smokers, ex-smokers or smokers of 1-19 
cigarettes daily, and smokers of 20 or more cigarettes daily 
respectively (table II)'. 


TAILS Hr— Mortality for lung cancer in women by occupation and by smoking 
habti of ku'band among men aged 40-59 (patient herself a non-smoker) 


Husband's smnk in* habit: 

Non-smoker 

Ex-smoker 
or M»,d»y 

I * 30,-day 

Agricultural vorkers: 

Pnpulatmn of sivei 

5*9* 

12 753 

7150 

No of deaths from tun* cancer 

3 

20 

16 

Mortaluy 100 000 

348 

1143 

15 92 

Other worker* 

Population of wive* 

8 021 

17 923 

13 434 

No of deaths from tun* cwn 

8 

30 

30 

Mortality 100 000 

7 15 

8-0* 

n-05 

Standardised nsk ratio foe all ocnqwda 

m 1-00 

1-47 

3 34 


The husbands' smoking habits seemed to have no effect on their 
wives’ risk of developing other mafor cancers, such as cancers of the 
stomach (n*716) and of the cervix (n* 250) or ischaemic heart 
disease (n*406). The risk of developing emphysema and asthma 
seemed to be higher among the non-smoking wive* of smokers* but 
the effect was not statistically significant (table MIL 

Other characteristics of.the husbands, such as their alcohol drinking 
habits did not affect mortality from lung cancer in their wives. The 
relative risk ratios of death frpm lung cancer were 1 00. I 13, and 
I 18 (p« 0 3961 respectively when husbands were non-drinkers, 
occasional or rare drinkers, and daily dnnkers. Similar results were 
found with other causes of death (table IV). 

Finally, the effect of passive smoking was compared w ith the effect 
of direct smoking. The effect of passive smoking was around onc*half 
to one-third that of direct smoking. The relative risk of developing 
hmg cancer by passive smoking was about 18 compared with about 
5 8 in direct smokeTS (fig 1)j 


TABLE III— Age-occupation ttandardned ruk ran* fur iclecicd caum of death 
n» teamen by tmoktng habit of the h*' band (patient her id fa non-smoker) 


Cauic ofi 
death 


Husband s smnkm* habit 

p value 

Nnn-tmoker Ex-sm»*ker, 
or 1-19 day 

•20 day 

Lun* canter (n ~ 174» 

1 00 

1 61 

2 08 

0 00) 

Emphysema, asthma i.n - 66' 

1 00 

1 29 

1 49 

0 474 

Cancel ol cervix (n « 2501 

100 

1 15 

1 14 

0 249 

Stomach cancer * 716) 

1-00 

1 02 

099 

0 720 

Ischaemic heart dm*%e(n • 406); 

1-00 

0 97 

1 03 

0 393 


TAILS TV— Agt-standardned risk ratio fen selected tonus of death in women by 
mUahol-dnnking Habit of (Ar husband 


Caused Husband's dnnluni habit 

death - p value 

Noev~dnnket Occasional Duly 
ot dr inker 

rare dtinker 


Lun* cancer (n - 174) 100 IIS 1 IS 0 396 

Emphysema, asthma <n-66) 1-00 0 92 1W 0 242 

Cancer nfcerviin,n • 250) 1-00 0 M 0N4 0 514 

Stomach cancer in 710) 100 0A8 0 95 0 285 

l\ch*ermc heart disease i,n «-406) 100 1-09 0 93 0 567 


30 


28 

IS 

Tt? 


20 


!?10 


32 79 


Cigorill* 

smehers 


Hon vnoktr 

Fomihol pas*iv* 
smoking <-) 


670 


15-50 


Non smoker 
Pamihol passim 

smoking (*•): 


21695 69 U5 

Papulouon oi enrolment 
(Non smoker (Non smoker wives 

wives orf c4 hosbondswith 

non smoker smoking haPMs) 

husbands) 


| Toioli 
106 906 


17366 


(Women 

with 

smoking 

habits)' 


no I—Lun* cancer mortality in women according to the 




Ditcntsloo 

The possible effect of passive smoking was studied by follow¬ 
ing many non-smoking wives whose husbands had various 
smoking habits, and measuring their risk of developing lung 
cancer. Continued exposure to their husbands’ smoking in¬ 
creased mortality from lung cancer in non-smokers up to 
twofold* The extent of the increase in the risk of developing 
cancer reached as high as 4 6 for non-smoking wives of agri¬ 
cultural workers aged 40-59 w ho smoked 20 or more cigarettes 
a day. 

The fact that there was a statistically significant relation 
(two-tailed p-0-00097) between the amount the husbands 
smoked and the mortality of their non-smoking wives from 
lung cancer suggests that these findings were not the result of 
chance. To determine whether such an effect was limited to lung 
cancer, similar studies were conducted with other causes of 
death; Although there seemed to be a relation between husbands’ 
smoking habits and deaths from emphysema and asthma in 
their wives, the effect of passive smoking was strongest with 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 


2023382124 



MITttH MEDICAL JOURNAX VOLUME 2S2 17 JANUARY 1981 

lung cancer. Passive smoking did not seem to increase the risk of 
developing stomach cancer, cervical cancer, or ischaemic hern 
disease. We found that smoking was the only habit of the 
husbands to affect wives’ mortality. The absence of an effect of 
husbands* drinking habits on mortality in their wives was shown 
as an example. 



V*ars 

Fic 2—Age-idiusied mortality for lung cancer in Jspan (1947-7B). 


The most important confounding variables would have been 
urban factors. Similar observations were therefore made for 
agricultural families and for nan-agricultural families, and a 
similar dose-response relation was observed in both groups. 
The effect of passive smoking was most striking in younger 
couples in agricultural families, relative risk reaching 4 6, 
probably because of the lesser extent of the exposure to passive 
tmoking outside the family in the case of rural residents. That 
the rate for non-smoking wives with husbands who were heavy 
smokers in urban families was lower than that in rural families is 
puzzling but probably reflects a longer period of mutual contact 
of couples in rural families. In urban families some couples meet 
only for a short period in the day. 

Finally, the effects of passive smoking were compared with 
the effects direct smoking. The results dearly indicated that the 
effect of passive smoking is about one-half to one-third that of 
direct smoking in terms of mortality ratio or relative risk. In 
terms of artribuiable risk, however, the effect of passive smoking 
on lung cancer in women must be much more important than 
that of direct smoking (fig 1), especially in countries such as 


IBS 

Japan where 73° 0 of men but only 15°, 0 of women smoke. 
Therefore, although the relative risk of indirect smoking was 
smaller than that of direct tmoking, the absolute excess deaths 
from lung cancer due to passive smoking must be important 
because of the large size of the exposed group. 

The age-adjusted mortality rates for lung cancer have been 
sharply increasing both for men and for women in Japan (fig 2). 
As only a fraction of Japanese women with lung cancer smoke 
cigarrnes, the reasons why their mortality from lung cancer 
parallels that in men have been unclear. The present study 
appears to explain at least a part of this long-standing riddle. 

This observation glso questions the validity of the con¬ 
ventional method of assessing the relative risk of developing 
lung cancer in smokers by comparing them with non-smokers. 
This study shows that non-smokers are not a homogenous group 
and should be subdivided according to the extent of previous 
exposure to indirect or passive smoking. 

This work was supported by Grants-in-Aid for Cancer Research 
from the Ministry of Health and Welfare. 
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AKSSMAXT. The hoe Amman » called alio Water-pepper, or Cubage. 
The mild Amman is called dead Amman Persicana, or Peach wort, 
because the leaves are so like the leaves of a peach-tree; it is also 
called Plumbago. 

The mild has broad leaves set at the great red ioint of the sulks; 
with semicircular blackish marks oo them, usually either bJueish or 
whitish, with such like seed following. The root is long, with many 
strings thereat, perishing yearly; this has no sharp taste (as another 
ton has, which is quick and biting) but rather sour like sorrel, or else 
a little drying, or without taste. It grows m watery places, ditches, 
and the like, which for the most pan art dry in summer. It flowers in 
June, and the seed is ripe in August. 

As the vinue of both these is various, so is also their government; 
for that which is hot and biting, is under the dominion of Mars, but 
Saturn, challenges the other, as appears by that leaden coloured 
spot he hath placed upon the leaf. 

It is of a cooling and drying quality and very effectual for putrified 
ulcers in man or beast, to kill worms, and cleanse the pwrified places. 
The juice thereof dropped in, or otherwise applied, consumes all 
colds, swellings, and dhiolveth the congealed blood of bruises by 
ttroket, falls, etc. A piece of the root, or some of the seeds bruised, and 


held to an aching tooth, takes away the pain. The leaves bruised and 
Laid to the joint that has a felon thereon, takes it away. The juice 
destroys worms in the can, being dropped into them; if the hoc 
Amman be strewed in a chamber, it will soon kill all the fleas; and 
the herb or juice of the cold Amman, put to a horse or other cattle*s 
sores, will drive away the fly in the hottest time of Summer; a good 
handful of the hot biting Ar* smart put under a horse's saddle, will 
make him travel the better, although he were half tired before. The 
mild Amman is good against all impottbumes and inflammations at 
the beginning, and to heal green wounds. 

AU authors chop the vinues of both sons of Amman together, 
as men chop herbs for the pot, when both of them are of; contrary 
qualities. The hot Amman grows not so high or tall as the mild doth, 
but has many leaves of the colour of peach leaves, very seldom or 
never spotted; in other particulars it is like the former, but may 
easily be known from it, if yon will but be pleased to break a leaf of it 
cross your tongue, for the hot will make your tongue to smart, but 
the cold will not. If you see them both together, you may easily 
distinguish them, because the mild hath far broader leaves. (Nicholas 
Culpeper (1616-W) T*U Complete Herbal, 1850.), 
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Hirayama, T., "Cancer Mortality in Nonsmoking Women with 
Smoking Husbands Based on a Large-Scale Cohort Study in 
Japan," Preventive Medicine 13: 680-690, 1984. 

This paper reports on the same population as Hirayama, 
1981. In the population of 91,540 nonsmoking wives, 200 deaths 
from lung cancer were reported. 

Hirayama calculated relative risks of 1.00, 1.36, 1.42, 
1.58, and 1.91 when husbands were nonsmokers, ex-smokers, or smokers 
of 1-14, 15-19, or 20 or more cigarettes per day. Elevated risks 
of other cancers were also reported for nonsmoking women, based on 
the smoking of husbands: paranasal sinus cancer, brain tumors, 
and cancer of all sites excluding lung cancer. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Cancer Mortality in Nonsmoking Women with Smoking 
Husbands Based on a Large-Scale Cohort Study in Japan 1 

Takes^Hirayama 

National Cancer Center Research institute, bl Tsnkiji S*chnme. Chuo-ku..TtAxo 104. Japan 

Mortality of 91340 nonsmoking wives was studied in relation to the smoking habits of 
their husbands by means of a cohort study in Japan. During 16 years of follow-up. 200 1 
deaths from lung cancer took place. The relative risks of lung cancer in these nonsmoking 
wives were I 00. 1.36. 1.42. 138. and 1.91 when husbands were nonsmoken. ca-smokers. 
or daily smokers of I-14.15-19. or 20 or more cigarettes daily, respectively. Corresponding 
relative risks for stomach cancer were 1.00. 1.16. t.00. 1.00. and 1.01. respectively. Spec¬ 
ificity of association and internal consistencies were observed Among cancers of each sue. 
a similar tendency toward risk elevation in nonsmoking wives with smoking husbands was 
observed for nasal sinus cancer, brain tumors, and cancer of all sites besides lung cancer. 

In interpreting these results, the significance of proaimity in exposure to sidestream smoke 
in Japanese homes was stressed, c hw acmjmuc i«c 

INTRODUCTION 

The possible health hazard due to passive smoking was evaluated by the ob¬ 
servation of mortality in nonsmoking wives with smoking husbands. As reported 
previously (6). nonsmoking wives of heavy smokers had a significantly elevated 
risk of lung cancer. Results of our large-scale cohort study reported here not only 
confirm the results of the previous report, but also reveal additional evidence of 
the health consequences of passive smoking by pointing out excess deaths due 
to cancer of other selected sites. 

MATERIAL'S AND METHODS 

A prospective cohort study on the health consequences of cigarette smoking 
has been in progress.in Japan since the fall of 1965. In total. 265.118 adults 
(122.261 men and 142.857 women) ages 40 years and above. 94.87c of the census 
population in the study area in 29 Health Center Districts in Japan, participated. 
They were interviewed from October I to December 31, 1965. and have been 
tracked by establishing a record linkage system between the risk factor records 
and death certificates. 

The 16-year follow-up results of this census-population-based cohort study 
were used as the materials for the study. 

RESULTS 

In a large-scale cohort study carried out in Japan from 1966 to 1981. non¬ 
smoking wives with smoking husbands were found to carry a significantly ele- 


1 Presented atlhe Symposium “Medical Perspectives on Passive Smoking." April 9-12. 1964. 
Vienna. Austria. 
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vated risk of lung cancer (* * 200). nasal sinus cancer (n « 28), brain tumors 
(n * 34). and cancer of aJl sites (a * 2705). 

Lung Cancer 

A total of 429 deaths from lung cancer in women was recorded during the 16 
years of follow-up (1966-1981), Of these deaths. 303 occurred among nonsmokers 
and 200 among 91340 nonsmoking married women whose husbands' smoking 
habits were known. 

the standardized mortality ratiost^MRs) Of lung cancerin nonsmoking women 
mtgt 1.00, 1.36. 1.42. 1.58. and 1.91 when husbands were nonsmokers. ex- 
Makers, or daily smokers of 1-14. 15-19. or 20 or more cigarettes per day* 
respectively (one-tail P value * 0.00178) (Table 1), A similar dose-response 
relationship was observed by age and occupation of the husband (Table 2). J/ 

This tendency is in sharp contras! with that of stomach cancer, where no re¬ 
lationship at all exists between the risk in nonsmoking wives and the amount of 
smoking by the husband (Tables 3 and 4. Figs. I and 2). 

Similar trends of lung cancer risk elevation in nonsmoking women with the 
increase in the extent of the husband's smoking were observed in each time period 
of observation, in each age group, both by age of husbands and by age of wives; 
in each occupational group, and in most areas under observation (internal con¬ 
sistency) (Fig. 3) (7K No other characteristics of husbands or wives themselves 
were found to elevate the risk of lung cancer in their nonsmoking partners (7) 
(Table 5). 

# Nonsmoking husbands with smoking wives also showed an elevated risk of 
ting cancer, the SMP.s being 1.00, 2.14, and 2.31 in nonsmoking wives, wives 
smoking 1-19 cigarettes, and wives smoking 20 or more cigarettes daily, respec¬ 
tively (P ■ 0.0177). This observation also strengthens the evidence listed above 
(Table 6). 


TABLE I 

Ling Cancer Mortality in Women *y ace Grolp and by Hlsrands' Smoking Harit 
(Patient Herself a Nonsmoker r 


HmtiaMi 

ajepoup 



Husband s smofcmt Rabat 



Noasmofcer 

Ex smoker 

1-14/da y 

15-I*day 

20 + /day 

fatal 

40-49 

30-59 

•0—69 

70-79 

4 

10 

It 

3 

4.229 

7.791 

7.120 

735 

1 1235 

3 I.f2 

n uun 

2 MS 

B 8.6211 
20 9.468 

2* 7243 

2 612 

6 5.158 

8 4.052 

9 2.513 

1 103 

16 10.764 
24 9.820 

23 4.651 

1 226 

35 32.02? 

65 33 253 

99 24.214 

11 2.046 

‘fatal 

r 

2IJ95 

H 6212 

58 26.144 

24 11.828 

64 25.461 

TOO 91.540 

The weighted pomi 
estimate of rate ratio 
•ad test-based 90S 
coafidence bmns 

1.00 



t 45< »£ 

”<m 

Mamet extension 
chi 2.913 

One-tail 

P value 0.00171 

MaateJLHaenuci chi 
Oac-taiJ P value 


- 

1.0855 

0.1389 

1.8290 

0 033? 

30295 
ooo i: 



' Prospective «ud>. 1966-1911. Japan 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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TABLE 2 

Ling Cancer Mortality in Women by Age Group. by Occupation, and by Hlsbands 
Smoking Ha*it (Patient Herself a Nonsmokert 





Husband's smoking habit 




Hiiibtndi 

Husband's 



Exsmoker 





occupation 

age group 

Nonsmoker 

l-»9/<Uy 

20 + 

/day 

Total 

Agricultural 

40-49 

1 

ZJ02 

6 5.941 

9 

3.636 

16 

12.079 

■woritT 

50-59 

4 

3.497 

16 6Ji: 

9 

3.314 

29 

13:823 


60-69 

13 

4.064 

13 6.643 

10 

2.152 

56 

13.081 


70- 

5 

323 

f 446 

0 

89 

4 

858 

Total 


21 

10.406 

36 20.044 

28 

9J9I 

105 

39.841 

Other 

40-49 

3 

3.727 

9 9.093 

7 

7.128 

19 

19.948 


50-59 

6 

4.294 

15 1.830 

15 

6.306 

36 

19.4)0' 


60-69 

5 

3.036 

15 5J98 

13 

2.499 

33 

11.133 


70- 

2 

432 

4 619 

1 

1137 

7 

1.188 

Total 


16 

11.469 

43 24.140 

36 

16.070 

95 

51.699 

The weighted point 
estimate of rate ratio 

1.00 


l4 '<\* 


Mantel extension 
chi 3.145 

and test-based 9CKt 






One-tail 


confidence limits 






P value 

0.0006) 

Mantel -Haenuel chi 



1.786 

3 053 



One-tail P value 



0.03705 

0 001II 




# Prospective study. 1966-1981. Japan. 


TABLE 3 

Stomach Cancer Mortality in Women by Age Group and by Husbands' Smoking Habit 
(Patient Herself a Nonsmoker r 





Husband's smoking habit 



afe group 

Nonsmoker 

Exvfftokrr 

I-I4da> 

15- 19-day 

20 * day 

. Total 

40—49 

50-59 

40-69 

70-79 

31 

60 

121 

7 

6.229 

7;79l 

7.IX 
735 

12 1.255 

M 1,922 

50 2.687 

4 U9 

44 1.621 

82 9.668 
10V 7.243 

It 612 

23 5.158 

36 4.052 

40 2.513 

1 t05 

48 

77 9.820 

78 4.65 ti 

6 226 

158 32.02- 

269 33.253 

398 24.214 

29 2.046 

Total 

21 * 

2IJ95 

B0 6.212 

246 26.144 

inn n .821 

209 25.4611 

154 91JMO 

The weighted point . _ 
estimate of rate 
ratio and tesi-based 
•09 confidence horns 

1 ’* 0.93 



'*'<'£ 

Mamet extension 
chi -0.270 

One-tail 

P value 

0 39358 

Mantel-Haenszel chi 
Ooc-taj) P value 

- 

1.059 

0.14480 

-0.016 

049562 

-0.033 

0.48684 

0 091 
0.46375 



• Prospective study. 1966- 1981. Jtpui. 


© 

N' 

CO 

CO 
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Source: https://www.industrydocuments.uesf.edu/docs/hjyxOOOO 
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TABLE 4 

Stomach Cancer Mortalits in Women. i\ Ace Grolf. a\ Occupation, and av HLSa ands* 
Smoatnc Kan (Patient Herself a Nonsmoker r 


Husband I’s 
occupation 

Husband's 
age group 

Husband's smoking habit 

Exsmoker 

Nonsmoker l-19/da> 20-* 

Vda> 

Toul 

Agricultural 

40-49 

13 

2.502 

41 5.941 

25 

J.6J6 

79 

12.079 

aorker 

50-59 

37 

3.497 

,v> 6,*i: 

37 

3.514 

130 

13.823 


60-69 

77 

4.084 

116 6.845 

43 

2.152 

236 

13.081 


70- 

3 

323 

13 446 

3 

89 

19 

858 

Total 


130 

10.406 

226 M.W4 

108 

9.341 

464 

39.841 

Other 

40-49 

18 

3.727 

38 V.093 

23 

7.128 

79 

19.948 


50-59 

03 

4.294 

76 8.830 

40 

6.306 

139 

I9.4J0 


60-69 

44 

3.036 

83 5.59* 

35 

2.499 

162 

11.133 


70- 

4 

43 : 

3 619 

3 

137 

10 

1.188 

Tbul 


89 

11.489 

200 24.140 

101 

16.070 

390 

51.699 

The weighted point estimate 

u m 



Mantel extension 
chi 0.234 

of rate ratio and test-based 






One-uil 


9CK* confidence limits 






P value 

0.40749 

Mamel-Haenszel chi 


_ 

0.298 

0.486 




One-tail P value 



0.38285 

0.31348 




• Prospective study. 1966-198), Japan. 


..w .»«:(• :*>»> :►«•*** 



Fic. I Relative risks of long cancer and stomach cancer in VI .540 nonsmoking wives by husbands* 
smoking habit. I Prospective Study. IV66-1VK1. Japan. t 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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twoo'C's or» ctouO' 



Fig. 2; Mortalityratios for lunf cancer and stomach cancer in nonsmoking wives by husbands* 
smoking habits. <Prospective Study. 1966-19611 Japan ) 


*#asal Sinus Cancer ft? 

A significant risk elevation of cancer of para nasal sinuses in nonsmoking wives 
was observed according to the amount that husbands smoked, the SMRs being 
IcOO, 1.67, 2.02. and 2.55 when husbands were nonsmokers or smokers of 
14, 15-19, or 20 or more cigarettes daily, respectively (P » 0.02482) (Table 7). 
No otheprisfc factors studied were identified as significantly altering the liskw 
nasal sinus cancer in women. 



Ir occjpct nx» or hmswras* 



3 ' .a. rrrrTi rnrcTT «. 



Fig }. Mortality ratio, for hint oncer in nonimotm* wive, by htuband,' unokinf habiu. (Pro¬ 
tective Study. 1966-1981. Japan.) 
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Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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TABLE 5 

Lvng Cancer Mortality in Nonsmoking Women Ratio by Selected Rjsx FAcroer 



Mortality ratio 
{relative risk! 

Chi-square 

values 

Husband s characteristics 



Smoking (20 cig. * /day) 

1 91 

9.18 

Drinking 

1.06 

004 

Population density: 600600 

uo 

0.30 

Women's characienstics 



Occupation: Agricuiture/others 

0.95 

0.17 

Number of children: 0-3M-9 

1.09 

048 

Drinking: -/- 

1.02 

0 01 

Meat: Daily'others 

1.12 

009 

Greenryello^ vegetable: Daily others 

0 88 

0.93 

Soybean pasie soup Daily/othcrs 

108 

0.29 


•Prospective study. 1966-1981, Japan. 


-i*' ' 1 

i Srain Tumors , 

’rTbe risk of brain tumor was also observed to increase with an increase in the t * 
extent of husbands' smoking habits, the risk for nonsmoking women being 1.00. 
J.03, 6.25. and 4.32 when husbands were nonsmokers or smokers of 1-14. 15- 
:3&or 20 or more cigarettes daily, respectively (F « 0.00376) OTabie 8). 

^Cancer of All Sites 

¥ r jn the case of cancers of all sites, a significant elevation in risk was observed, 
the SMRs for nonsmoking women being 1.00.1.12. and 1.23 when husbands were 
oonsmokers. ex-smokers, or smokers of 1-19 or 20 or more cigarettes daily. 


TABLE 6 

Llnc Cancer Mortality in Nonsmoking Husbands by Wives' Smoking Habit - 


• Wife i smoking habit 

Husbands -- 

age (roup Non smoker I-19/day 20+ /day lota) 


11 40-59 

24 

10.741 

1 

321 

1 

1*4 

26 

11.246 

60- 

33 

•J38 

3 

276 

2 

229 

3* 

9.043 

ii Total 

37 

19.279 

4— 

597 


413 

64 

20.289 


The weighted point estimate ( ^ 

of rate ratio and test-based 
90S confidence limits 

1.00 

Mantel-Ham tzel chi 
One-tail iP value 


• Prospective study. 1966-1981. Japan: 


2 1A< 4M 
1 ,4< 0.9« 


"<5 


rs is ^ 

V 1.19 

2 1046 
0.0177 


Mantel extension 
chi 1.969 
One-tail 

P value 0.02335 


A 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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TABLE 7 

Nasal Sim s Cancer Mortautytn Women by ace Croup and-by Husbands' Smoking Habit 
(Patient Herself a Nonsmokert 






Husband s smoking habit 




Husband's 

•r roup 










Nonsmoker 

Ex-smoker 

I-U day 

15 -19. day 

20- day 

Total 

40-49 

0 

6.229 

0 

11255 

1 1.(01 

1 5.15R. 

2 10.7m 

4 

52.027 

50-59 

1 

7.791 

0 

1.9 22 

3 9.668 

1 4.052 

2 9.R20 

7' 

35.253 

60-W 

4 

7.120 

0 

2.6*7 

5 724} 

2 2213 

6 4.651 

17 

24.214 

70-79 

0 

755 

0 

J4I 

0 612 

0 105 

0 226 

0 

2.0*6 

local 

5 

21.995 

0 

6212 

9 26.1*4 

4 It J2S 

10 25.461 

2S 

91.540 

Tbt weighted point 
estimate of rate 


1.00 


— 


«< 2 : 

2 aa< 6 * 7 

Mantel extension 

mm and lew-based 








chi 

1 963 

90* confidence 








One-tail 


hauls 








P value 

002AR2 

Mantel-Haettsxcl chi 





0.916 

1.012 

1.713 



Onc-uii P value 





0 1713 

0.15577 

0 0*136 




Notr. Iv computation ages 60-69 ud 70-79 were co mb in ed. 
• Prospective study. 1966- 1981. Japan. 


respectively (P « 0.00020) (Table 9).TTus risk elevation is influenced by the 
Elevated risk of lung cancer and cancers of other selected site s such as "nasal 
fen us cancer, brain tumor, and possibly also breast cancer. Risk elevation for 
cancer of ail sites becomes nonsignificant when these cancers are excluded. No 
significant association was observed with other cancers such as those of the 
mouth, pharynx, esophagus, stomach, colon, rectum, liver, pancreas, perito¬ 
neum. cervix, ovary, urinary bladder, skin, bone, malignant lymphoma, or leu- 


TABLE 8 

Brain Timor Mortality in Women *y age Group ano »y Husbands' Smoking Habit 
(Patient Herself a NoNSMOKERr 


Husband i smoking habit 


Husband's 
aft group 

Nonsmoker 

Ex-smoker 

t-14'day 

15 

-19 day 

20- day 

Total 1 

40-49 

0 6.229 

0 

1255 

t 1.621 

6 

5.158 

4 10j764 

11 

32.027 

50-59 

1 7.791 

0 

1.922 

4 9.668 

3 

4.o<: 

4 9.820 

12 

35253 

60-69 

1 7.120 

0 

2.6*7 

5 7243 

0 

2213 

4 4.651 

10 

242U 

70-79 

1 755 

0 


0 612 

0 

105 

0 226 

1 

2.0*6 

Total 

J 21.995 

0 

6212 

10 26.144 

9 

11.828 

12 25 .461 

34 

91.540 

The weighted potm 

| oo 




a ' 


tx J2.19 



estimate of rote 




■’•"•'*1107 

-2.01 

■’1.53 

Mantel extension 

ratio and test-based 




*' 




Chl 

2.673 

90* confidence 








Onc-iail 


hsuts 








P value 

0.00376 ! 

Mantel-Hamszei chi 




1.756 

5 

.656 

2.317 



(few-tail P value 




0.03954 

0.00395 

0.01025 




Soft. In computation, a«ct 60-69 and 70-79 were combined. 
* Prospective study. 1966-19*1. Japan. 
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TABLE 9 

An Sms Cancer Mchtauty in Women Age Group. ^'Occupation, and *v Hlsra.nds* 
Smoking Habit < Patient Herself a Nonsmoker r 





Husband * smoking habit 




Husband’s 

Husband's 



Eitmofcer 





occupation 

age group 

Nonsmoker 

1-19/day 

20- 

/day 

total 

Agricultural 

40-49 

40 

2.502 

119 5.941 

76 

3.6.V> 

235 

13.079 

worker 

50-59 

96 

5.497 

Ml 

115 

3.514 

412 

13.823 


60-69 

205 

4.0M 

373 6.845 

127 

2.152 

705 

13.081 


70- 

17 

323 

22 446 

5 

89 

44 

858 

Tout 


>58 

10.406 

715 20.044 

323 

9.391 

1.396 

39.841! 

Other 

40-49 

48 

3.727 

118 9,09? 

103 

7.128 

269 

19.948 


50-59 

79 

4.294 

248 8.830 

169 

6.306 

496 

19.430 


60-69 

n: 

3.036 

239 5.598 

129 

2.499 

500 

11.133 


70- 

17 

432 

21 619 

6 

137 

44 

1.188 

Total 


276 

11.489 

626 24.140 

407 

16.070 

1.309 

51.699 

The weighted point 
estimate of rate ratio 
and test-based 90^ 
confidence limits 


1.00 

p ^1-1 

N.03 

x i.i: 

Mantel extension 
chi 3.540 

One-tail 

P value 0.00020 

Mantel-Haenszel chi 



2.232 

3.628 



One-tail P value 




0.01281 

0.00014 




* Prospective study. 1966-198K Japan. 


kcmia, the direction of this trend being evenly distributed to both the plus-side 
(risk increases with the extent of husband's smoking habit) and the minus-side 
(risk decreases with the extent of husband's smoking habit). 

DISCUSSION 

This study confirms the correlation between lung cancer and spousal smoking 
reported previously. The correlation is quite specific in terms of diseases. For 
instance, no risk elevation at all was observed for stomach cancer. A striking 
internal consistency of association was also observed. The results were essen¬ 
tially similar when observed in terms of age of husbands, age of wives, occupation 
of husbands, and differing periods of observation. The results are in line with a 
Greek study by Trichopouios and others (10) and a U.S. study by Correa and 
others (4) (external consistency), although they are slightly at variance with an 
American Cancer Society study in the United States (3) and a case-control study 
conducted by kabai and Wynder (8). 

Differences in proximity between husband and wife in daily life, room size, 
room ventilation, and frequency of wives who work in offices in these countries 
are potentially influential factors in enhancing the extent of risk posed by hus¬ 
bands' smoking. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Histology of 21 cases of liung cancer in nonsmoking wives with smoking hus¬ 
bands was not essentially different from that of smoking women (adenocarci¬ 
noma. 57.19e; squamous cell carcinoma. 19.0#; and small-cell carcinoma. 4.8#), 
^Thc current results of elevated risk of nasal sinus cancer in addition to the 
risk of lung cancer must strengthen the plausibility of carcinogenic hazards of> 
sidestream smoke inhalation through the nose, as they are in line with the results 
of measurements of various carcinogens in sidestream smoke showing them to 
be present in higher concentrations than in mainstream smoke (2. 3). These results 
are also compatible with known evidence showing a possible influence of passive 
smoking on health including elevation of carboxyhemoglobin and nicotine/co- 
tinine levels in saliva, blood, and urine after exposure to passive smoking: ele¬ 
vation of hydroxyproline levels in urine (a marker of collagen destruction in lung 
tissue); the presence of mutagens in urine (I); small airway dysfunction in those 
exposed daily to passive smoking in the workplace (I I): and risk elevation for 
pneumonia, bronchitis, and asthma in children with smoking parentis). 

When the effects of passive smoking due to husbands' smoking were compared 
with the effects of direct smoking in womem the results clearly indicated that the 
effect of passive smoking is less than one-fifth that of direct smoking, the SMRs 
being 1.55 and 3.8 L respectively. In terms of attributable risk, however, the effect 
of passive smoking on lung cancer in women is nearly as important as that of 
direct smoking because the population of intrahousehold passive smokers at risk 
is four times greater (n * 69,645) than the population of active smokers (n * 
17.366). Therefore, although the relative risk of indirect smoking is much smaller 
than that of direct smoking, the absolute excess deaths from lung cancer due to 
passive smoking may be quite important because of the large size of the exposed 
group—especially in countries such as Japan where the majority (nearly 70#) of 
adult men smoke, but only a minority <13# or less) of adult women smoke. 

Passive smoking can be divided into (a) direct passive smoking (direct inhala¬ 
tion of sidestream smoke before being diluted by room air) and (b) indirect passive 
smoking (inhalation of room air polluted by sidestream smoke) according to the 
extent of proximity effect, just as droplet infection is separated from droplet 
nuclei infection in acute respiratory communicable diseases: the effect of venti¬ 
lation is of limited importance in the former case, although quite significant in 
the latter. Small room size and congested living conditions in Japan (and possibly 
also in countries like Greece) are naturally more conducive to direct passive 
smoking. 

As described in a previous report, the age-adjusted mortality rates for lung 
cancer are increasing rapidly for both men and women in Japan. As only a fraction 
of Japanese women with lung cancer smoke cigarettes, the reasons why their 
mortality from lung cancer nearly parallels that of men have been unclear. The 
current study attempts to explain at least a part of this long-standing riddle. 
Although the tverage rate of female smokers in Japan has remained fairly stable 
over the past 20 years, a statistically significant increase in the mortality rate for 
lung cancer in nonsmoking women was observed in our long-term follow-up study 
of a large-size population. Mortality rates per 100,000 for ages 50-59,60-69, and 
70 and above were 7.1, 17.7, and 31.0 in first 10 years of follow-up and 9.9. 27.1, 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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and 40 in the subsequent 6 years, respectively iP - 0.00373). This phenomenon 
can be interpreted as the influence of widespread exposure to (Missive smoking 
in Japan. 

As aJso emphasized in this earlier report, these observations strongly question 
the validity of the conventional method of assessing the relative risk of developing 
lung cancer in smokers by comparing it with nonsmokers. This study shows that 
oonsmokers are definitely not a homogenous group and should be subdivided 
according to the extent of previous exposure to indirect or passive smoking. The 
observation of the effect of passive and active smoking on lung cancer risk in 
men and women revealed a similar effect of both active and passive smoking on 
lung cancer when nonsmokers without exposure to imrahousehold passive 
smoking were used as the unit risk group (Fig. 4). 

The observation of an elevated risk of brain tumors in nonsmoking women with 
smoking husbands is of importance in considering the etiology of bnin tumors 
(an area in which our current knowledge is quite limited), especially in relation 
to a similar report on the influence of passive smoking on childhood brain tu- 
mor/(9). 





* ewiwi 


!.»• *.*» *•» •» *-•» 
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Fig 4 Active and passive smoking and lun# cancer mortality: Relative risks (RRl with 90^ con¬ 
fidence intervals. (Prospective Study. 1966-1981. Japan. > 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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The results of the present study must be effectively utilized in planning pro¬ 
grams for the control of lung cancer and other selected diseases. The results 
clearly indicate that lung cancer especially in women, can only be controlled 
satisfactorily when proper measures are taken against passive smoking as well as 
against active smoking, especially in countries like Japan. A similar statement 
may also be valid for cancers of other selected sites. 
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This paper provides more of Hirayama's conclusions drawn 
from his large cohort study. 

An overall KR of 1.45 (90% Cl 1.04-2.02) was presented 1 
for nonsmoking women whose husbands smoked. A dose-response 
relationship with increasing number of cigarettes smoked by the 
husband was also claimed. 

Hirayama reported a decreased risk for lung cancer in 
those women who consumed more green and yellow vegetables. 
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CHAPTER 14 


Lung Cancer 
in Japan: 

Effects of Nutrition 
and Passive 
Smoking 

TAKESHI WRAYAMA 

Epidemiology Division, National Cancer Center, Research Institute, 
Tsukiji 5-chome, Chuo-ku, Tokyo 104, Japan 


ABSTRACT 


Lung cancer is on a sharp increase in both men and women in Japan^Nonsmoking wives 
with smoking husband s were found to carry an elevated risk of lungxancer and ischemic 
heart disease by a large-scale cohort study,4966-198), for 265,118 adults in 29 Health Center^ 
gXXauicu in Japan* the risk steadily going up with the increase in number of cigarettes smoked " 
by the husband. In major cancers other than lung, no such risk elevation was observe^, A/ 

I nonsmoking husband with a smoking wife also showed an elevated risk of lung cancer k ? The 
risk-reducing effect of daily intake of green-yellow vegetables on lung cancer was observed 
for passive smoking just as for active smoking. Those women eating green-yellow vegetables 
daily showed a significantly lower risk of lung cancer from the passive influence of their 
husbands* smoking. Such risk reduction was not observed for ischemic heart disease. The 
observed results suggest that the influence of husband's smoking on nonsmoking wives in * 

raising the risk of lung cancer is as a cancer promoter rather than a cancer initiator. This pro¬ 
moter hypothesis may explain why such continuous but low-dose exposure of passive smok¬ 
ing, which starts after adult age is reached, significantly elevates lung cancer risk in non¬ 
smoking wives. 

Key Words: Jspan, cohort study, passive smoking, lung cancer, ischemic heart disease, 
green-yellow vegetables, 0-carotene, promoter, promoter-inhibitor 
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Introduction 


The mortality from lung cancer has been increasing rapidly in Japan (Figure 1). 

The number of deaths among males was 520 in 1947 and 17,555 in 1982, the cor¬ 
responding number for females was 248 and 6661. 

There exists little sign of a slowing down of the rate of increase, and the number 
of deaths from lung cancer are expected to exceed the number of deaths from i. 

stomach cancer in the near future. In parallel to this trend the number of cigarettes 
sold in Japan also has been on a sharp rise (Figure 1). The random sample survey j 

conducted by the Tobacco Monopoly Corporation in 1982 revealed that currently 
70.1 % of adult males and 15.4% of adult females smoke in Japan. 

The purpose of this chapter is to study the causative factors of lung cancer in 
Japan with special reference to the effect of passive smoking relative to the effect of 
active smoking. The possible influence of nutrition, 0-carotene-rich green-yellow 
vegetables in particular, on the risk enhancing effect of active and passive smoking I 

also is studied. 


Methods 


The materials of our ongoing large-scale cohort study for 265,118 adults aged 40 
years and above in Japan were analyzed in detail to discover factors altering the 





Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Figure 2. Lung Cancer, (a) Attained age* and amount of smoking-standardized mortality 
rate by age at start of smoking, (b) Attained age* and age at start of srookin g - standardized 
mortality rate by total amount of cigarettes ever smoked. (Prospective study, 1966-197B 
Japan.) 
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to be 18.3% lower in smokers who do not inhale compared to regular deep in¬ 
halers, and 48.9% lower in smokers of filtertip cigarettes compared to smokers of 
nonflltertip cigarettes, according to our cohort study. The risk of lung cancer in 
daily smokers also was noted to approach gradually that of nonsmokers with the 
lapse of years after smoking cessation, risk difference diminishing by 41.6% in 5 
years after stopping the habit. This strongly suggests the major part of the influence 
of smoking during adulthood is the promoter action of substances included in 
mainstream smoke. 


Effect of Nutrition on Active Smokers 

Daily intake of green-yellow vegetables, rich in ^-carotene, was found signifi* 
r candy to lower the risk of lung cancer (7, 8), particularly when the total amount of 

cigarettes ever smoked was less than 300,000 (6) (Figure 3). No other dietary habit 
showed such risk reduction. Risk reduction after smoking cessation appeared to be 
more pronounced in case of daily consumers of green-yellow vegetables. Taking 
similar evidence in laboratory studies into consideration, a promoter-inhibitor in¬ 
teraction model was conceptualized. 



Figure 3. Standardized mortality rate for lung cancer by total number of cigarettes ever 
smoked and by frequency of green^yeBow vegetable intake; males. (Pro sp ective study, 
1966 - 1978 .) 
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Passive Smoking and Lung Cancer 

• In the present cohort study (1966-1981), 427 deaths from lung cancer in women 
were recorded during 16 yean of followup (1966-1981). Of these wgmen, 269 were 
married, and 200 of these also were nonsmokers. These cases occurred among 
91,540 nonsmoking married women whose husbands' smoking habits were 
studied. The risk of lung cancer was carefully measured, taking into consideration 
possible confounding variables Inhere was a statistically significant increased rii^* 
Jin relation to the extent of the husband's smoking (Figure^), which confirmed the 
validity of previous reports (9, 10). The association was significant when observed 
by age of husbands (Table 1, Figures 1 and 5) and also by age of wives (Table 2). 
The further detailed analysis on materials cross-tabulated by age and occupation of 
the husband also confirmed the association (Table 3). The husband's drinking 
habits were noted to have no effect in raising the risk of lung cancer in nonsmoking 
wives (Table 4). 

Similar significant risk elevation of lung cancer with the increase in the extent of 
/husband's smoking also was observed with ischemic heart disease when observed 
oy husband's age and occupation (Tables 5 and 6)k The significant risk elevation of 
cancer of the nasal sinus also was observed in nonsmoking wives with husband's 
smoking. The risk elevation of emphysema and chronic bronchitis with spouse's 
smoking also was noted with borderline significance. However there was no 
tendency of risk elevation at all in major cancers other than lung (total of cancers of 
stomach, cervix, and breast), the standardized mortality rate in nonsmoking wives 
being almost exactly the same regardless of the husband's smoking habit (Table 7, 
Figure 6). 
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Figure 4 . Age-standardized mortality rate ratio for lung cancer in nonsmoking wives by 
smoking habits of their husbands. (Prospective study, 1966-1981, Japan.) 
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Table 1. Mortality nuc for lung cancer in women by age group and by smoking habit of 
husband (patient herself a non smoker); prospective study, 1966-1981, Japan* 


Husband’s smoking habit 


Number of cigarettes a day 


Husband’s 
age group 

Norumoker 

Ea-smoker 

M4/d 

15‘19/d 

»♦/d 

Total 

No. Pop. 

No. Pop. 

No. 

Pop. 

No. Pop. 

No. Pop. 

No. Pop. 

40-49 

4 6.229 

I 1.255 

8 

8,621 

6 5,158 

16 10,764 

35 32.027 

30-59 

10 7,791 

3 1.922 

20 

9,668 

8 4,052 

24 9,820 

65 33,253 

60-69 

IS 7.120 

11 2.687 

28 

7,243 

9 2.513 

23 4,651 

89 24.214 

70-79 

5 755 

2 348 

2 

612 

1 105 

1 226 

It 2.046 

Total 

37 21,895 

17 6.212 

58 26,144 

24 11,828 

64 25.46! 

200 91.540 


*TNe wric+iicd pouM 
catenate of me 
ratio and its- l.tO ' 
bmmeri 90% 
cwfdmcr limit* 


Mantel* H am nel X* * 
•*»e-taJ p value 


4 **<» *, 2.38 in 


• 85 


t.01 


0 9ft 


1.94 


loess 

0.1369 



f.*290 

00337 


Mantel txtcnaoA 
X* 2.913 
one* tail 

p value 0.0017ft 

3.0293 

0.0012 


Table 2. Mortality rate for lung cancer in nonsmoking wives by smoking habit of hus* 
bands and by age group of wife: prospec t ive study; 1966*1981, Japan* 


Husband’s smoking habit 


Number of cigarettes a day 


Wife’s 
age group 

Nonsmoker 

Ea -smoker 
1-19/d 

tfK/d 

Total 

No. 

Pop. 

No. Pop. 

No. Pop. 

No. Pop. 

40-49 

4 

7.918 

21 17,492 

21 12.615 

46 38,025 

50-59 

14 

7,635 

46 15,640 

31 8.814 

91 32.089 

60-69 

16 

6.170 

31 10;38I 

10 3,793 

57 20.344 

70-79 

3 

172 

1 671 

2 239 

6 1.082 

Total 

37 

21.895 

99 44,184 

64 25,461 

200 91.540 

*Tbe wrif+ited point 






mini in of rate 



2.01 

2.33 


rauo and test- 


1.00 

1.43 

1,74 


board 90% 



0.99 

1 19 


confidence hautt 





MantcJ ennuioo 






**2.424 

MiMel-Hwnatt X* 



1.4042 

2.3731 

■nr < ail 

■dc— tad p value 



0 0343 

00068 

p value 0.0076ft 
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Table 3- Mortality rate for lung cancer in women by age. occupation, and amoking habit 
of husbands (patient herself a non smoker)*___ 
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Figure 5. Age-specific mortality rate for lung cancer per 100,000 in nonsmoking wives by 
smoking habits of their husbands. (Prospective study, 1966-1981, Japan.) 


Table 4. Mortality rate for lung cancer in women by age group and by alcohol drinking 
habits of husband: (patient herself a nonsmoker): prospective study, 1966-1981, Japan 


i 

\ 

i; 

* 

V 

i 


y 

i 


I 


t 

t 


Husband's 
age group 



Husband’s drinking habiu 



Tout 

Nondrinker 

Occaa. girt 

Daily 

Obscure 

No. 

Fop. 

No. 

Fop. 

No. 

Fop. 

No. 

Fop. 

No. Fop. 

40-49 

12 

6,141 

10 

15,877 

13 

9,935 

0 

74 

35 32.027 

50-59 

12 

7,437 

29 

14,666 

24 

10,786 

0 

364 

65 33.253 

60-69 

23 

6.741 

35 

9.234 

27 

7,606 

4 

633 

89 24,214 

70-79 

1 

686 

5 

666 

4 

589 

1 

105 

11 2.046 

Total 

48 

21.005 

79 

40,443 

68 

28.916 

5 

1.176 

200 91.540 


IV Meifhitd point 


eaunwMt of rate 

1.41 

1.59 


ratio and test- 1.00 

1.03 

1.11 


baaed 90% 

0.66 

0.77 

Mantel c*tcn*»o« 
X» 0 626 

Manic)* Hawd a* _ 

-0.1019 

0.4564 

oar* tail 

nar nil p value 

0.4594 

0.3240 

p value 0 26566 
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Table 5. Mortality me for ischemic heart diseases in women by age group and by smok¬ 
ing habits of Husband: prospective study, 1966-1981, Japan 


Husband's smoking habit 


Number of cigarettes a day 


_Hutband*i 
age group 

Nonsmoker 

£a-smoker 
K19/d 

2Or/d 

Total 

No. Pop. 

No. Pop, 

No. Pop, 

No, Pop. 

40-49 

13 

6,229 

40 15,034 

33 10,764 

86 32,027 

50-39 

26 

7,791 

56 15,642 

49 9,820 

131 33,253 

60-69 

65 

7,120 

125 12,443. 

47 4,651 

237 24,214 

70-79 

14 

755 

19 1,065 

7 226 

40 2.046 

Total 

118 

21.895 

240 44,164 

136 25,461 

494 91,540 

The wrifktrd pewit 






estimate of me 



1.33 

1.63 
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1.10 
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confidence Umitr 
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Figure 6. Standardized mortality rate ratio for selected causes of death in 91,540 nonsmok¬ 
ing women by smoking habits of their husbands. (Prospective study, 1966-1981, Japan.) 
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Table 6. Mortality rate for ischemic heart disease in women by age, occupation, 
smoking habit of husbands (patient herself a non smoker)* 



Table 7a. Mortality rate* for major cancer* other than lung in women by age group and 
by wnoking habit of husband (patient herself a nonsmoker): prospective study, 1966- 
1981. Japan* 


Hatband’s 
•gc group 

Husband’s smoking bsbit (cigarettes a day) 

Total 

Hon smoker 

Ex-smoker 

1-19 

20+ 

No. Pop. 

No. 

Pop. 

No. 

Pop- 

No. 

Pop. 

40-49 

44 6*29 

117 

13,034 

71 

10,764 

232 

32,027 

30-59 

97 7,791 

191 

15,642 

119 

9,820 

407 

33,253 

60-69 

160 7,120 

274 

12,443 

106 

4,651 

540 

24.214 

70-79 

14 753 

20 

1.063 

• 

226 

42 

2.046 

Total 

313 21.893 

602 

44,184 

304 

25,461 

1,221 

91.540 

*Tbe weighted pou* 








tatnutt of rate 



1.11 


1.05 



nw and tot- 

1.00 

1.00 


1,00 




booed 90% 



0.90 


0.45 



confidence limits 






Mamd 

exrcanoa 







f 0.115 

Mantel Harmed x 4 

_ 

-0.0015 

00444 

•end 


ooe tati p value 


0.4994 

0.4621 

p vdu. 

0.4542 

Tabic 7 b. Mortality rates for major cancer* other than lung in women by age. occupa- 

lion, and smoking habit of the husband (patient herself a nonsmoker)* 



Husbands 




Ex-smoker 



V 


Nonsmoker 

m 1 

-19/day 

£20/day 

(years) 

Occupation^ 

No* 

r*9- 

No. 

Pop. 

No. 

Pop. 

40-49 

Total 

43 

6,229 

120 

15.034 

74 

10,764 


l 

2 

324 

1 

653 

3 

566 


2 


90 

1 

231 

2 

293 


3 

9 

906 

17 

2,247 

12 

1,867 


4 

3 

476 

8 

993 

8 

1,044 


3 

17 

2,502 

59 

5,941 

35 

3,636 


6 


46 


165 


106 


7 

l 

177 

6 

486 


426 


• 

10 

1,112 

21 

3,431 

13 

2,241 


9 

1 

162 

4 

345 

1 

243 


10 

2 

432 

3 

542 


340 

30-59 

Total 

90 

7,791 

195 

15,642 

122 

9,620 


I 

13 

345 

2 

593 

3 

446 


2 

2 

175 

1 

253 

1 

319 


3 

14 

817 

16 

1,764 

10 

1.324 


4 

k 

653 

18 

1,133 

9 

1,092 


5 

49 

3.497 

81 

6,812 

56 

3,514 


6 

• 

35 


89 


50 


7 

"2 

120 

4 

273 

2 

234 


8 

12 

1.375 

49 

3,478 

31 

2,155 

. 

9 


164 

7 

378 

4 

251 


10 

3 

610 

17 

869 

6 

435 

60-69 

Total 

161 

7,120 

227 

12.443 

106 

4,651 


1 

3 

227 

3 

327 

2 

179 


2 

3 

91 

3 

143 

3 

124 


3 

7 

303 

11 

594 

5 

327 


4 

5 

508 

28 

822 

12 

500 

' 

3 

102 

4,064 

158 

6,845 

58 

2.152 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Tabic 7 b. (coot.) 


* 


Htti b * p di InmokfT 


(yean) 

Occupatioo* 

Nwiiowkcr 

No. rop. 

T 1 

No. 

- 19/day 

Fop- 

R 20/da y 
No. Fop. 


6 


9 

1 

31 


14 


7 

1 

' 45 

3 

82 

2 

55 


8 

so 

805 

40 

1.784 

17 

736 


9 

2 

121 

3 

208 


92 


10 

24 

925 

25 

1.607 

7 

472 

70* 

Total 

14 

755 

21 

1,065 

8 

226 


1 


52 


30 


5 


2 

t 

21 


14 


4 


5 

1 

18 


36 


8 


4 


48 

1 

73 

2 

20 


3 

7 

323 

15 

446 

4 

89 


( 


1 


1 


0 


7 


1 


• 5 


1 


8 

1 

87 

2 

119 

1 

36 


9 


11 


19 


2 


10 

4 

213 

3 

322 

1 

61 

*Sui>d«rdurf 
Kill Ratio* 


1.000 

0.969 

1.034 



Mamd 

eaemion x* 

-0.129. 

onrMail p value 

0 44668 



b Occupation: I, frok mtun*i and technical wwkm: 2, manager* and official*; 3, dmcW and related worker*. 4, 
lain w4m; 5, farmer*, lumbermen, and rubermen. 6. worker* in mining and quarrying orrupanon*. 7. worker* 
m tranrporr and communication occupation*; 8. cn/uoca, production proem worker*, and laborer*. 9. aerviev 
worker*. 10. not damAabk and nor reported. 


1 

i 

r 

i 


2 

* 

1 

I 

r 

i 


Comparison of the Effects 
of Active Smoking and Passive Smoking 

*Wben the risk of lung cancer in nonsmokers with nonsmoking spouses was tak^} 
fit unit, a definite dose-response relationship was observed, the highest ruk beirig 
in heavy active smokers, followed by mfld active smokers, then heavy*passives 
snokers, and then mDd passive smokers (Figure 7). The risk gradient was similar 
Ixnh in men and in women (Figure 8). A significantly elevated risk'of lung cam£? C' 
abtfwasnoted for nonsmoking hus!ban&^ wives. 

Because the size of population exposed to passive smoking is quite large in the 
case of women v the effect of passive smoking because of the husband’s smoking was 
estimated as 65% of that of active smoking. Our recent survey showed that 47.5% 
and 32.6% of Japanese adult women were being exposed to passive smoking at 
home and at the workplace, respectively (Figure 9). Therefore it must be a sound 
estimate that the total effect of passive smoking is approximately equivalent to that 
of active smoking in women. However, as a majority of adult men are still 
smokers, the total effect of passive smoking relative to active smoking must be on 






Source; https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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*— ii •» i.w i* i« i.» »m i« i:» i: 

Fijure 7. (a) Active and passive smoking and lung cancer mortality: relative risks (RR) 
with 90% confidence interval; males.(Prospective study, 1966-1981, Japan.) (b) Active and 
passive smoking and lung cancer mortality: relative risks (RR) with 90% confidence inter¬ 
vals; females. (Prospective study, 1966-1981, Japan.) 


the order of a few percent. The effect on lung cancer risk of passive smoking at 

home in relation to active smoking for men was calculated as 0.4% in our series. * 


Effect of Nutrition on Passive Smokers 

A significantly lower risk of lung cantjer was observed when nonsmoking wives 
with smoking husbands consumed green-yellow vegetables daily (Tables 8 and 9 f 
Figures 10 and 11) suggesting that the promoter-inhibitor interaction model also 
| applied to passive smoking just as in active smoking (Figure 9). Such risk reduction 
caused by daily intake of green-yellow vegetables was not observed for ischemic 
heart disease (Table 10, Figure 12). 
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Tabic 8. Lung cancer mortality rate in nonsmoking wives by smoking habit of the husband: comparison be¬ 
tween daily and non daily intake of green-yellow vegetables 


Husband's Ex«noktf 

smoking habits Nonimoker wiM9day at JO/day 


Wife's eating habits 


Daily Non dally 


Green-yellow vegetables 
Daily Non dally 


Daily NondaUy 


Husband's 


Pop. 

Lung 

Ca. 

Pop. 

Lung 

Ca. 

r„ P . 

Lung 

Ca. 


Lung 

Ca. 

Pop. 

Lung 

Ca. 

Lung 
Pop. Ca. 

Occupation 

Age 













Agriculture 

40-49 

1,938 

1 

544 

0 

5,050 

3 

891 

1 

3,037 

7 

599 

2 


50-39 

2,803 

4 

692 

0 

5,196 

II 

1.616 

3 

2.588 

9 

926 

0 

t 

60-69 

3,359 

7 

725 

6 

3,106 

22 

1,7)9 

II 

1,588 

6 

364 

4 


70-79 

258 

3 

63 

0 

287 

1 

159 

0 

43 

0 

44 

0 

Others 

40-49 

2,422 

3 

1,305 

0 

7,288 

8 

1,803 

1 

3,377 

3 

1,731 

2 


50-59 

3.IB1 

3 

1,113 

1 

6,732 

12 

2,098 

3 

4,633 

3 

1,673 

10 


60-69 

2,266 

4 

770 

1 

4,088 

9 

1,310 

6 

1,906 

10 

393 

3 


70-79 

216 

2 

216 

0 

37| 

1 

248 

3 

81 

1 

36 

0 

Total 


16,463 

29 

5,430 

8 

34.118 

69 

10,066 

30 

19,235 

43 

6,206 

31 


Grand total 

Population: 91540 

Lung cancer: 300 

Green-yellow vegetables 

Mantel-extension x* 

P-value (two tailed) 

Daily 

2 072 

0 03827 

Nondaily 

2.487 

001288 

Total 

3 090 

0 00200 


s 

f 


a 


t’SI28CE202 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Tabic 9. Effect of daily intake of green-yellow vegetable* on lung cancer mortality in 
nonsmoking wive* with smoking husbands* 


Husband's 
mo king habit 


Ex-smoker 
or 1- 19/da y 


k 20/day 


»■ 




Green-yellow 

vegetables 


* 

Wik i eating Dibit - 

Daily 

Non daily 

Daily 

Nondaily 

*■ 

Husband's 


Lung 

Pop. Ca. 

Lung 
Pop. Ca. 

Lung 
Pop. Ca. 

Lung 

Pop. Ca. 


Occupation 

A*« 





* 

Agriculture 

40-49 

5,050 5 

891 1 

3.037 7 

559 2 

1 

50-59 

5,196 U 

1,616 5 

2,588 9 

926 0 

♦ 

• 


60-69 

5.106 22 

1,739 11 

1,588 6 

564 4 

t 

r 


70-79 

287 1 

159 0 

45 0 

44 0 

o 

i 

Others 

40-49 

7,288 8 

1,805 1 

3,377 5 

1,751 2 

♦ 

i 


50-59 

6,732 12 

2.098 3 

4,633 5 

1.673 10 

i 


60-69 

4,088 9 

1.510 6 

1,906 10 

593 3 



7CK79 

371 1 

248 3 

81 1 

56 0 

* 

Total 


34,118 69 

10.066 30 

19,255 43 

6,206 21 

* 


*M*mr)-H«rrvsxd x* - *. 9*6 p(tw©-iaibd 0 W7) Odd* rmtto Nondaily |rrm-yellow vcfnsUr mm afccT. 1.000; 
daily fireo-yelkm vegetable* intake, 0.707 (standardised me ratio), 90% coaiidencr hm*u. 0,514-0.943. 



Se***-T«1lM 

N««U*t«| 


iHUl'tltMliW OH 9 MlM 

(IM'UIIM) 
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Figure 10. Lung cancer mortality ratio in nonsmoking wives by smoking habits of their 
husbands. Comparison between daily and nondaily intake of green-yellow vegetables. 




Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Table 10. Ischemic heart disease mortality rate in nonsmoking wives by smoking habit of the husband: com* 
parison between green-yellow vegetables intake daily and nondaily 

Huaband's Ek- smoker 

| smoking Habit Nonamokcr or 1-19/day fc20/day 


Wife’s cat lag Habit ——- 

Pally Nondaily 


Greco-yellow vegetables 

Pally _ Non dally _ Pally NondaUy 


lacKrtnlc lac hemic lac hemic lacbemlc lacbcmk lacbenak 


Huaband's 


Pop. 

Heart P. 

Pop. Heart D. 

Pop. 

Heart D. 

Pop. 

Heart P. 


Heart D. 

Pep, Heart 

Occupation 

Age 













Agriculture 

40-49 

1,958 

6 

544 

2 

3,050 

18 

891 

7 

3.037 

14 

399 

\ 


30-59 

2,805 

11 

692 

4 

5,196 

23 

1,616 

2 

2,588 

21 

926 

3 


60-69 

3,359 

30 

725 

6 

3,106 

35 

1,739 

24 

1,388 

21 

564 

' e 


70-79 

258 

2 

65 

3 

287 

10 

159 

1 

43 

2 

44 

0 

Others 

40-49 

2,422 

3 

1,305 

2 

7.288 

10 

1,803 

5 

3,377 

12 

1.751 

i 


50-59 

3,181 

8 

1,113 

3 

6,732 

18 

2,098 

11 

4.633 

17 

1,673 

6 


60-69 

2,266 

21 

770 

8 

4,088 

33 

1,310 

13 

1,906 

11 . 

593 

9 


70-79 

216 

7 

216 

2 

371 

6 

248 

2 

91 

3 

36 

2 

Total 


16,465 

88 

3.430 

30 

34,118 

175 

10,066 

63 

19,233 

101 

6,206 

33 


Grand total Population: 91540 Ischemic Heart disease* 494 


Green-yellow vegetables 

Mantel-extenaion 

P value (two tailed) 

Daily 

2.307 

0.02105 

Nondaily 

0.820 

0 41222 

Total 

2 406 

0.01613 


-J.ST 28 CC 20 S 


■w»— * - »- -«■' * 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Figure 12. Ischemic heart disease mortality ratio in nonsmoking wives by smoking habits of 
their husbands. Comparison between daily and nondaily intake of green-yellow vegetables . 


Discussion 

The age-adjusted mortality rates for lung cancer have been sharply increasing 
both for men and for women in Japan. As only a fraction of Japanese women with 
lung cancer smoke cigarettes, the reasons for the trend of their mortality from lung 
cancer have been unclear. The present study appears to explain at least a part of 
this long-standing riddle. 

This observation also questions the validity of the conventional method of assess¬ 
ing the relative risk of developing lung cancer in smokers by comparing them with 
nonsmokers. This study shows that nonsmokers are not a homogeneous group and 
should be subdivided according to the extent of previous exposure to indirect or 
passive smoking. Although the relative risk of indirect smoking was smaller than 
that of direct smoking, the absolute excess deaths from lung cancer resulting from 
passive smoking must be important because of the large size of the exposed group. 
Therefore, these results of our current study must be of public health importance, 
strengthening already existing evidence fpr a health hazard from passive smoking 
(11-13) (Table 11). 

As shown in Figure 9, 47.5% and 32.6% of 158 nonsmoking adult women 
surveyed recently are noted to be exposed to sidestream smoke at home and at the 
workplace, respectively. One survey conducted in Aichi prefecture in Japan 
showed that nonsmoking wives are exposed to their husband's smoking 6.7 times a 
day on the average. 

j Because sidestream smoke contains varieties of cancer promoters at higher con- 
jeentration than does mainstream smoke, it must be reasonable to consider the 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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T*blf II. Passive smoking is hxrzardous to health 

I. Existence of toxic mbstancet (including carcinogens) in sidcsircam smoke mostly at higher concen¬ 
tration than in mainstream smoke. 

Existence of a large number of nonsmoker* who have to inhale sidestream frequently and tn- 

tcsksivcly for long yean at home and/or al the workplace. 

3. Existence of sidestream smoke component ix^ blood and urine of oommoker* exposed to passive 
smoking, (eg, nicotine, COHb in blood and Mutagens in urine ). 

Existence of functional abnormalities in nonsmokers exp o se d heavily to passive smoking (eg. 
respiratory or arruUjory function). 

3. Lung tissue damage and destruction in chronic passive smoker* as shown by elevated hydroxy- 
proline excretion in urine. 

6. Higher incidence of selected diseases in nonsmokers exposed Heavily to passive snoking (eg. 
pneumonia, bronchitis, asthma, ischemic heart disease, lung and nasal sinus cancer). 

7. Experimental evidence. 

jptain effect of passive smoking on lung cancer risk results from the prolonged ex- 
£posure to such promoters in sidestream smoke. The risk-inhibitory effea of m daily 
intake of green-yellow vegetables that are rich in /5-carotene must be considered as 
an additional evidence for such a promoter action hypothesis of passive smoking. 
The hypothesis also explains why exposure to passive smoking that starts after 
reaching adult age can significantly influence the risk of lung cancer. 

The histology of 21 cases of lung cancer in nonsmoking wives of smoking 
husbands was not essentially different from that in smoking women (adenocar¬ 
cinoma 57.1%, squamous cell carcinoma 19.0%, and small-cell carcinoma 4.8%). 
A case-control study conducted within our cohort study revealed a significant 
dose-response relationship between adenocarcinoma of the lung and the number of 
cigarettes smoked daily, relative risk being 1.39 and 5.75 for smokers of 1-14 and 
15 or more cigarettes daily, the chi square for the trend being 6.848 with a one-tail 
p value of 0.004. Therefore the predominance of adenocarcinoma of the lung in 
nonsmoking women with smoking husbands should not be considered unfavorable 
evidence for promoter action hypothesis of passive smoking. In passive smoking, 
sidestream smoke usually is inhaled through the nose, whereas in active smoking 
mainstream smoke always is inhaled through the mouth. This difference could be a 
reason for the elevated risk of nasal sinus cancer in passive smokers. The 
mechanism of the action of passive smoking on the risk of ischemic heart disease, 
however, must be explained in different ways (eg, a combined action of carbon 
monoxide and nicotine). 

In summary, to reduce the effect of active and passive smoking and to encourage 
the effect of nutrition, in particular 0-carotene intake, would be the most produc¬ 
tive course for King cancer prevention. For selected persons exposed to other 
known carcinogens, eg, those related to occupation or radiation, such environment 
taJ exposure also must be minimized in addition to the preventive measures focused 
on lifestyle variables given above. 
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Trichopoulos, D. , Kalandidi, A. , Sparros, L. and MacMahon, B., 

"Lung Cancer and Passive Smoking," International Journal _of 

Cancer 27(1): 1-4, 1981. 

This case-control study Included 51 women admitted to 
three large hospitals in Athens with a final diagnosis of lung 
cancer other than adenocarcinoma or terminal bronchial (alveolar) 
carcinoma. Of these, 14 were histologically confirmed and 19 
cytologically confirmed. Controls (163 in all) came from a 
different hospital, one for orthopedic disorders. The study is 
described as reporting observations suggestive of lung cancer as 
an effect of "passive exposure" to cigarette smoke. 

Only 23 cases were married to current smokers. RRs for 
spousal smoking habit were presented as 2.4, for husbands smoking 
1-20 cigarettes per day and 3.4, for husbands smoking >20 cigarettes 
per day. No CIs are presented. 

The authors acknowledge the small sample size and 
preliminary nature of this report. 
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LUNG CANCER AND PASSIVE SMOKING 

DimttnosTRlCHOPOULOS 1 , Anna Kalandidi. 1 . Loukas Sparros’ and Brian MacMahon 23 
1 Department of Hygiene and Epidemiology , University of Athens School of Medicine , Athens, Greece; 
-Department of Epidemiology, Harvard School of Public Health, 677 Huntington Avenue, Boston. MA 
02115, USA 


Fifty-or* womtn with king cmncar wxJ 143 other hot- 
pitaJ patwits war* kitarvlewad ragvdlng th* smoking 
habits of thorns* hr«s sod thalr husbands. Forty of the 
lung cancer am and 149 of the othar pa bents wore 
non-smokers. Among the noo-smokthg women there 
was a stabsbcaJty significant dif f eren ce be twee n the 
cancer cases and the other patients with respect to their 
husbands’ smoking habits. Estimates of the relative risk 
of lung cancer associated with having a husband who 
smokes were 2.4 for a smoker of less than one peck and 
).4 for women whose husbands smoked more than one 
pack of cigarettes per day. The limitations of the data 
are examined; it is evident that further investigation of 
bus isue is warranted. 

Acute and chronic effects on lung function and the 
cardiovascular system have been noted in non-smok¬ 
ers involuntarily or passively exposed to the ciga¬ 
rette smoke of others (Aronow, 1978; Lenfant and 
Liu, 1980). We report observations suggesting that 
the effects of such exposure may include the most 
notorious health consequence of smoking among 
smokers themselves - carcinoma of the lung. 

MATERIAL AND METHODS 

This is a case-control study: The cases were all of 
the female. Caucasian patients, registered as resi¬ 
dents of Athens, who were admitted to any of three 
large hospitals in Athens, between September 1978 
and June 1980, with a final diagnosis of lung cancer 
other than adenocarcinoma or terminal bronchial 
(alveolar) carcinoma. The hospitals were the largest 
chest hospital of Athens (“Sotiria”), the largest 
cancer hospital (“Agios Savas”) and the only other 
hospital exclusively for cancer patients ( M Agii Anar- 
gyri”J- Of the 51 cases identified, 14 were histologi- 
cally'and 19 cytotogicaDy confirmed, while in 18 the 
diagnosis was based on clinical and radiological evi¬ 
dence. Diagnosis of adenocarcinoma can confidently 
be excluded in the 14 histologically confirmed cases. 
It is possible that some adenocarcinomas are in¬ 
cluded among the 19 cytologically diagnosed cases 
and probable that there are some among the 18 clini¬ 
cally diagnosed patients. However, even in un¬ 
selected clinical series of lung cancer cases among 
women in Greece, adenocarcinomas and alveolar 
carcinomas 4o not represent more than one-third of 
cases (Papacharalaropous, personal communica¬ 
tion): the number in our series is therefore not likely 
to be more than seven or eight. 

Comparison patients (controls) were hospitalized 
during the same time period in the Athens Hospital 
for Orthopedic Disorders (KAT). This hospital is 
located in the same area of Athens as those which 
were the sources of the cases. The hospitals from 
which the cases came were considered unsuitable as 


sources of controls because of the high proportion of 
patients with other diseases of the lungs and other 
smoking-related diseases we did not wish to have 
the interviewer judge, on a case-by-case basis, the 
suitability of a patient for control purposes. Six times 
during the time-period of the study , the same physit 
cian who interviewed the cases visited the Hospital 
for Orthopedic Disorders and interviewed all the av¬ 
ailable adult women patients in two departments of 
the hospital Non-Caucasian patients and patients 
not registered as residents of Athens were not in¬ 
cluded. Of the 163 controls so ascertained, 108 were 
being treated for fractures, 18 for osteoarthrosis and 
37 for other bone and joint diseases. 

All cases and comparison patients (controls) were 
interviewed by the same physician. They were asked 
about the smoking habits of themselves and their 
husbands. Specifically, they were asked when they 
started smoking, if and when they stopped and what 
was the average number of cigarettes smoked daily; 
the same questions were asked about their hus¬ 
bands. Those who had stopped smoking 5-20 years 
before the interview were classified as ex-smokers; 
those who had stopped smoking within 5 years of the 
interview were considered as current smokers; and 
those who stopped smoking more than 20 years pre¬ 
viously were classified as non-smokers. For the com¬ 
putation of the total number of cigarettes smoked by 
her husband, a woman's exposure was considered to 
start with her marriage and to end when she was 
divorced, or when the husband died or stopped 
smoking. A change of husband was considered as a 
change in the husband's smoking habits (if the two 
were in fact different), and singleness was consi¬ 
dered the equivalent of marriage to a non-smoker. 

Statistical significance is assessed by the X 2 for 
linear trend in proportions, as described by Armit- 
age (1971). 

RESULTS 

Demographic characteristics of the cases and con¬ 
trols art compared in Table 1. The groups are similar 
in age, as indicated by the distributions in Table 1 
and means of 61.7 for cases and 62.1 for controls. 
Duration of marriage, occupation, socioeconomic 
status (as measured by yean of schooling) and re¬ 
cent residence are not notably or significantly diffe¬ 
rent between cases and controls. It is, therefore, not 
necessary to stratify for these variables in the analy^ 
sis particularly since none is significantly associated 


*To whom reprint requests should be addressed. 
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TRICHOPOUUOS ET AL 


TABU I 


DEMOGRAPHIC CHARACTERISTICS OF THE CASE AND CONTROL PATIENTS 




Number 

PtTcem*ff 



Caw 

Controb 

Caw 

C«im>4 

Total number 

Age 

<50 yean 

51 

163 

100.0 

100.0 

7 

21 

13 7 

129 

50-69 years 

30 

98 

58.8 

60.1 

70+ years 

14 

44 

27.5 

27.0 

Never married 

1 

15 

2.0 

9.2 

Duration of marriage y : 

<20 years 

8 

33 

16.0 

22.3 

20-39 years 

31 

70 

62:0 

47.3 

40 years 

n 

45 

22.0 

304 

Occupation 

Housewife 

32 

96 

62.7 

58.9 

Agriculture or labor 

12 

44 

23 5 

27.0 

Schooling of 6+ years 

19 

71 

37.3 

43.6 

Recent residence 2 : 

Urban 

34 

101 

667 

62 0 

Semirurban 

3 

13 

5.9 

8.0' 

Rural 

14 

49 

27.5 

30.1 


1 Percentage* of the named - *' All panem* were registered at ratdem rn Athens, bui some had changed residence recent!). perhaps m connection 
with tbeu need for medical care Classified according to standard classification of the Greek National Statistical Service 


with smoking in these data. The duration of school¬ 
ing of the husband was slightly longer in controls 
than in cases (65 .0% 6 years or more, compared to 
54.9 %) but again was not related to smoking habit. 

Among the 51 women with lung cancer, 11 were 
smokers, whereas among the 163 control women J4 
were smokers, giving a relative risk associated with 
smoking of 2.9. These 25 women were excluded 
from the following analysis. The mean age of the 
remaining 40 lung cancer patients was 62.8 years and 
of the 149 remaining control women 62.3 years. 
Among non-smokers, control women were of only 
slightly higher socioeconomic status than the cancer 
patients - 63 % of their husbands had finished prim¬ 
ary school, compared to 58% among the controls. 

Table II shows the distribution of non-smoking 
women with hrng cancer and of non-smoking control 
women according to current smoking habits of their 
husbands. There is ^statistically significant associa-7 
f tk>n between the husband's smoking and a woman's 
flung cancer risk. A non-smoking woman whose bus- 


band is a regular smoker has a risk of developing - 
lung cancer which is twice as high as that of a non-* 
^smoking woman married to a non-smoker. 

Tabic III shows the distribution of non-smoking 
women with lung cancer and of non-smoking control 
women according to the estimated total number of 
cigarettes smoked by their husbands by the time of 
the interview. It may be noted that there are only 64 
women in the “zero” category since the husbands of 
three women with hrng cancer and of 15 controls 
died, or divorced their wives, or stopped smoking, 
more than 20 yean ago and thus were classified 
among the non-smoken in Table n. There is a statis¬ 
tically significant association between total number 
of cigarettes smoked by the husband and a woman's 
lung cancer risk. The association between husband's 
smoking habits and wife's lung cancer risk was ex¬ 
amined separately for patients with or without cy- 
tological confirmation of the cancer. The slope of 
the linear trend was practically identical in the two ' 
groups. 




TABLE n 

SMOKING HABITS OF HUSBANDS OF NON-SMOKING WOMEN WITH LUNG CANCER AND OF NON-SMOKING CONTROL WOMEN 


ESajpamc 

roup 

Nee-oaotcn 



G|Vtna P*r day (currant Mot an) 



1-10 

1K20 

2)00 


Total 

Lung cancer 

11 

6 

2 

13 

4 

4 

40 

Controls 

71 

22 

’_ 

32 

6_ 

_9 

149 

RR' 

10 

1.8 

2.4 

3.4 



’ Relative nak - the ratio of the rak of lung oncer udobc •omen whoa* husband* belong to a particular smoking category to U»t among women 
whose husbuxfe ere noo-tmokerv - X 7 (taoear trend) • 6.45, p (2-taiJ) <0.02 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Ir was noted above that the proportion of never- 
married women is lower among the cases than 
among the controls, and, since single women have 
been classified with those whose husbands were non- 
smokers . the associations in Tables II and III are 
stronger than would have been observed if concern 
were limited to ever-married women. In Athens, in 
the age-groups involved in this study, never-married 
women tend to have the traditional values and habits 
associated with singleness in elderly women and for 
this reason are, we believe, correctly classified in the 
extreme group of women never having been exposed 
to a husband's cigarette smoking However, if the 
single women are excluded, the association remains 
significant (X : » 4.6, p—0 jQ 3) and relative risks of 
1 . 5 , 2 0 and 3.0 are observed for the three categories 
of husband's smoking for which relative risks are 
showni in Table II. 


unusual I opportunity to investigate this issue. Until 
about 20 years ago, smoking was unusual among wo¬ 
men. whereas it was already quite common among 
men. (Greek Cancer Society, 1978). It is therefore 
easier to discover an effect of passive smoking 
among Greek women than among men or women in 
other Western populations, since in the latter groups 
the overwhelming effects of active smoking, to¬ 
gether with the high correlation between smoking 
habits of spouses, will confound and conceal the les¬ 
ser effects of passive smoking. 

It is, on first consideration, strange that the rela¬ 
tive risk associated with passive smoking in this 
study (2.4 for all categories of smokers combined) is 
only slightly lower than the figure of 2.9 associated 
with active smoking by the women themselves. 
However, the numbers are small and the confidence 


TABLE 111 

D1STR1BLT10N OF NON SMOKING WOMEN WITH LUNG CANCER AND OF NON-SMOKING CONTROL WOMEN ACCORDING 
TO THE ESTIMATED TOTAL NUMBER OF CIGARETTES SMOKED BY THEIR HUSBANDS BY THE TIME OF THE INTERVIEW 


Dugncntx 

group 



Tot*! number of og* rrno 

(tn lhouunds) 



0 

l-W 

10CMW 

2DO-2W 


40CK 

Toul 

Lung cancer 

8 

4 

6 

9 

6 

7 

40 

Controls 

56 

21 

26 

16 

12 

18 

149 

RR 1 

1.0 

1.3 

2~5 

3.0 



' See foomotc Table 1 X 3 trend! - 6 50 p (2-uil) '<0 02 


DISCUSSION 

This study has obvious limitations and is offered 
principally to suggest that further investigation of 
this issue should be pressed. Most seriously, the 
numbers of cases are smalh Nevertheless, the associ¬ 
ation is in the direction expected - if any association 
were to be expected - and is unlikely to be due to 
chance. There is a high percentage (35 %) of cases 
lacking cytology, but the association existed both in 
those with and in those without cytologic diagnosis. 
That the comparison group was taken from a diffe¬ 
rent hospital from those of the cases may also raise 
questions. However, the ratio of smokers among the 
cases themselves to that among the comparison pa¬ 
tients is about as expected from previous studies of 
smoking and lung cancer in women (Hammond, 
1966, Doll et aJ. y 1980), and do major demographic 
difference between cases and controls was found, 
other than in the proportion of single women. The 
difference in the proportion of single women is con¬ 
sistent with the hypothesis of a meaningful associa¬ 
tion between lung cancer risk and husband’s smok¬ 
ing, but in any event cannot explain the difference 
observed within the group of married women. 

Against the limitations of the study must be put 
the fact that the Greek setting provides a somewhat 


limits of the latter figure are broad (95%, 1 3-6.8), 
In the only other controlled study of this matter in 
Greece (Kanellakis et ai 1976), smokers of less 
than one pack of cigarettes a day had a 5-fold and 
smokers of more than one pack per day a 20-fold 
increase in lung cancer relative to non-smokers. 
These are the risks appropriately compared with our 
estimates of 2.4 and 3.4 associated with husband’s 
smoking of similar amounts. Further, active “smok¬ 
ing" does not have the same connotation in men and 
women. Women smokers tend to smoke less heavily 
than male smokers but have lower relative risks of 
lung cancer even for a given level of smoking (Ham¬ 
mond, 1972). The explanation appears to be in the 
facts that duration of smoking is an important deter¬ 
minant of risk, women in the current lung cancer 
ages commenced smoking at a later age than men of 
similar age and have therefore been smoking for 
shorter periods, and substantially smaller propor¬ 
tions of women than men inhale (Wald; 1978; Doll et 
of., 1980). These factors complicate a comparison of 
the risks associated with active and passive smoking, 
but at least one of them - the frequency of inhalation 
- seems likely to operate in favor of a relatively 
larger effect for passive than for active smoking, 
other components of the exposure being equal. Fir 
nally, it has been observed that smokers tend to clus- 
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ter together socially (Reeder. 1977), and the smok¬ 
ing habits of a woman's husband may be an index of 
a broader exposure to cigarette smoke than that 
which emanates from the husband himself. 
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Letters to the Editor 


PNEUMOCOCCAL PERITONITIS ASSOCIATED WITH 
ANIUCD 

Si*,—A lerie* of 116 patient* «i East Birmmfham Hospirri who 
had pneumococcal banerterm* during the year* 1974-82 included 
5 c*se* of per itomm—2 in patiemi with nephrotic *yndrome (a well- 
known «isofi« ion) and three in women of previous good health who 
had been fined with an intrauterine contraceptive dep ict ()UCD) 
Cate J.—A 32-yeir*olP*roman was admitted to hospital in 
October, 1978, after 4 djys of abdominal pain and distention, with a 
temperature of 38*5*C and duncal signs of peritonitis. Rectal 
examination was normal. Abdominal X-rays showed miry fluid 
levels wish distended small-bowri loops. A correctly placed IUCD 
OGrtvigard*) was aho owed This had been fitted 18 months 
previously, A chat X-ray was normal. The dim cal diagnosis was 
invasive salmonellosis; she was given intravenous chloramphenicol 
and improved. No intestinal pathogens were isolated but blood 
culture pelded a pure growth of Sereptococcut pneumoniae On 
benn lpenictlhn she continued to improve. After a transient fever 2 
narks after admission a chest X-ray* was repeated, demonstrating 
nght-lower-lobe consolidation. She recovered completely without 
further treatment Her IUCD was removed in August, 1979, when 
it was described as “unremarkable’' 

Gate 2 A 46-year-old woman was admined in March, 1981, after: 
a 5 day history of continuous abdominal pain and watery diarrhoea 
Her temperature was 38-2*C and she had clinical signs of 
peritonitis Vaginal examination revealed a Urge tender uterus 
Abdominal X-rays showed many fluid levels and » correctly placed 
IUCD (Lippes loop, fined in October, 1975). A chest X-ray was 
norma). High vaginal swabs revealed pus cells and normal! 
commensal flora She was given gentamicin and metronidazole but 
did not improve. After 2 days, Strap pneumoniae was isolated from 
Wood culture Benzylpenicilhn was given and thereafter she 
recovered quickly. The IUCD appeared normal when removed 12 
days after admission. 

Cate X—A 46-year-old woman with mild mitral stenosis was 
admitted with a 7 day history of abdominal pain and diarrhoea. She 
mas hypotensive with clinical signs of peritonitis Laparotomy 
confirmed peritonitis but did not reveal ns cause. However, Strep 
pneumoniae was later grown from both peritonea) fluid and blood 
Despite antibiotic treatment acute renal failure and cardiac failure 
developed and she died 8 days afteT admission. Necropsy revealed a 
btcomuate uterus In one bom there was a 'Daikon' shield IUCD 
adiacent to a small inftrned fibroid This IUCD, a radioluctnt type, 
had been fitted at least 4 yean previously Although there was no 
microscopic evidence of endometritis, bilateral salpingitis was 
present. There was no evidence of pneumonia 
In no case was Strep pneumoniae isolated from the gennal tract, 
and only in case 2 was there evidence of metritis Despite this, it a 
difficult to discount the presence of the IUCD. Only 6% of British 
women aged 30-50 use an IUCD 1 If all women in this age group 
arc equally at risk of pneumococcal peritonitis the probability of all 
three cases in our aeries being in women using an IUCD is 
O'000216 This indicates a highly significant asaooatioo bet ween 
IUCD usage and pneumococcal peritonitis. 

Ve know of only I previous case-report of pne um o co ccal 
peritonitis in a woman using an IUCD (a lippes loop fined 2 years 
before the infection), 2 but of arvtral cases of pneu m ococcal 
endometritis and peritonitis during pregnancy and the 
poeTperium. 1,4 The pneumococcus a often found in the 

1 Itnl Sutvtfsi OftWv far * wuwpiiw i apt md wmJ an a* wn, 

ins i* 7*w> two. m as 
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4 KwcUH HH, Htny AT ft atu—r—g» t •fen—■». wf tta grwul • —in . 
a—4vr«f piipwif md tta pwtr pK tmm Am J Qdmn Cymmi 1 ISM, M: 

7t2-*l 

S.l imdltj JO. So—* RA. Smn rM. It *1 Tr~rT" r ~r-A— m 

Owiiin t CarTHft TWO md dmnMmmm ifpm J hjta Oh I STS, tit *5-*l 


oropharynx' but not in the aduh female genus) tract * An IUCD or 
placental tissue could provide a sanctuary for pneumococci borne in 
the blood from the oropharynx, or the Jung, before inv—>oo of the 
peritoneal caviry. 

Pneumococcal peritonitis moontd with an IUCD is dearly very 
rare Failurt iotreat n promptly could, however,havt tragic multi 
Ue suggest that any woman using an IUCD who presents with 
peritonitis without an obvious cause should be given antibiotics 
with activity against Strep pneumoniae (eg, a pemallm or 
cephalosporin) This advice might apply particularly for women 
over 30 whose IUCD had been fitted months or years earlier, 
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LUNG CANCER AND PASSIVE SMOKING: 
CONCLUSION OF GREEK STUDY 

Sm,—Tht notion that passrve smoking may increase the rmk of 
hing cancer has been supported by the resuhs of two 
epidemiological srudies specifically designed to explore the issue, 73 
while a third 4 revealed a positive but nor significant and dose- 
unrelated association Positive resuhs havt also been reported from 
Pennsylvania 10 and Germany, 11 but no association was found is a 
STudy in Hong Kong. 12 The association has been considered 
a edible, on empirical and theoretical grounds, n but a Lancet 
editorial 15 bos summed up the srruanoo by saying that the message of 
these studies “a not that epidemiologists and others havt proved an 
association... but that getting proof may not be as difficult as it once 
■eemed". 

Most of-the controv e rsy was generated by tbt simultaneous 
publication of tbe Greek 7 and Japanese 1 studio Both have betD 
criticised; and Hirayima has responded for the study m Japan ,4 " 14 
The Greek study was entinaed (by ourselves 7 and others) be c a use of 
the small number of subjects, because several rumours lacked 
histological confirmation, and because control* and cases were from 
-#rfferent hospitals The Greek study has now been concluded (in 
A K ’* professoral thesis, University of Athens) Although doubt 
mu remain about the histological evidence and hospital 
-dtfercnees there are now rwnct as many cases and 50% more 
oaoi/ok, the mu Us raatia oobstapually the same 

102 w oovtn s itb a final diagnosis cf hang cancer other than »dr noarewmj 
a* termini) bronthi*I earctoom*, admitted to the tbm Orgm chrsi cancer 
ftospuab m Athetw. were mi reviewe d brrwtm September. IB7&, and 
December, 1442. tofrtber wub 251 comrok in the Hospital for Orthopaedic 
Disorders. Athens, from the same area of Athens as the cases Cases »nd 
term rob were jmrmrwed by the same physician 77 amts tnd 225 controls 
were non-smokers. Mid their demography and sooorrenwnit profiles were 
•ety similar Husbands mho had mopped smoking 5-20 years before tbe 
inirmtw were classified as ts-smokers, those who had mopped smoking 
within 5 years of the tfitcmew were considered as current smokrrv and those 
who had stopped smoking more than 20 yea rsprmous hr were ci— sifted u non 
amokers Being arret named, a %sde«, or a divorcee was considered as 
aqunraleai w eaamagr to a aowmaokti « an ea-mnokrt, depending or the 
yaars elapsed since the event. 
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fcMOUXG HABITS OT HVUAKDl OF KOK XMORTNG V0MEK.V1TM 
U*Nti CAKdH AND OF NON SMOKING CONTROL WOMEN 
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The table rnoarn the credibility of the hypothesis implicating 
passive smoking as » fan or in hmg cancer Given tbesmaJ) sue of 
the relative nsk and the many potential sources of bias, no tingle 
study will be able to provide convincing evidence for or against this 
hypothesis, only the convergence of results from differem studies in 
different populations will permit a reasonably sound conclusion 
« e consider the Athens study a step m this direction 


Thu study m-u tupponed prmcipklly byrtw Gmk Ministry cf Health 
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GLASGOW COMA SCALE: TO SUM OR NOT TO SUM? 

SiR,—Thr method for assessing patients with impaired 
consciousness thai wt described almost a decade ago' has been 
widely accepted, and cn many centres the eye, verbal, and motor 
components are summed 2 Totals up to 8 relate to patients in coma 
with no eye opening or verbal responses, re/kcung changes in moroT 
response, scores from 9 to 15 depend more upon eye opening and 
verbal responses Jan me J agger and her colleagues Quly 9, p 97) 
doubt if eye and verbal responses add predictive information. They 
studied the shorn-term outcome in bead-iniurtd patients assessed on 
admission only r N« surprisingly, they found the motor responses to 
be most informative, patients who, on admission, show eye opening 
and c omprehensible verbal responses ought not to die. Death can be 
opened only amongst patients already m coma due to severe 
estabhihed brain damage Such patients would have no eye opening 
and no comprehensible verbal responses so that their coma score 
would depend upon the motor response. 

Changes in the eye and verbal responses, and thus higher overall 
•cores, are useful in discriminating between patients with less 
severe impairment of consciousness. Although these patients would 
be expected to survive, this may be with differing degrees of 
disability. The Charlortesvilk group themselves found that 
increasing scores in the 9-15 range (reflecting improving eye and 
verbal performances) are mociaied with a doubling of the rate of 
good recov e ry in survivors of bead injury. 3 Furthermore, 
correlations have been established across the whole range of the 
coma score with cerebral metabolic rate for oxygen/ evoked 
potential studies, 3 and biochemical indices of brain damage.* 
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Head injured patienu may change rapidly after admaston, and 
the eye and verbal responses are useful in assessing improvement or 
deterioration to thou whether a patient is in coma and how long he 
remains cornsi ose Scores obtained during the first few days after 
admission reveal much more about prognosis than do admission 
scores. 

The analysis used by the Charlottesville group is not well Suited to 
companng the relative predictive poser of different clinical 
features and can exaggerate minor differences Moreover, they 
included informal ion about pupil responses and about a haeroatocu 
which could not have been known at the time of admission Yet they 
have previously demonstrated correlations between higher coma 
scores and decreasing frequency of abnormal ^ipil responses and 
CT scan abnormalities in moderately injured patients Because of 
this, the inclusion of ibcK features mayhave masked the mfarmauon 
provided by the eye and verbal responses. Their analysis shculd 
hast been restricted to the three aspects of the comi scale They 
would then have found 2 that knowledge of the eye and verbal 
responses in addition io the motor response, does convey extra 
information; whether the three responses are considered icparately 
or summed 

Although wt cannot accept the Charlottesville groups 
reservat iotu abou t t he value of the eye and vcrbsl components there 
arc limitations inherent in the summation of the three responses 
This step assumes an equal weighting for the three responses More 
importantly, the information conveyed by the coma score is less 
than that contained in the three responses separately 2 " This is 
because the same score may be made up in different ways. Indeed, in 
Glasgow patients uf^rr treatment are stays described by the three 
separate responses and never by the total ' The total score is merely a 
convenient method for summarising data, especially for a senes of 
patients Therefore, while wt do not favour its use io day-to-day 
clinical practice, we find no reason to doubt that it will continue to 
be used widely in the analysis and reporting of a aeries of patients 
with head injuries or other forms of acute brain damage 

Graham Teasdali 
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CULTURED EPIDERMAL CELLS AND BURNS 

StR,—Re read the tnidt by Dr He ft on «id colleagues (Aug 20, 
p 428) with interest because for some time we have been studying 
both human epidermal cell cuhurt and methods foe stimulating the 
re-epnhclialisation of non-heaJmg ulcers Before those carmg for 
bums pe tents rush out to buy an epidermal cel) culture kit a note of 
caution should be sounded It took many years before human 
epidermal cells could be cultivated regularly in vitro. The 
techniques require considerable skill and experience to have 
continent success even with a feeder lay er of mouse derived 3T3 
cells io grow cells from cadmrtkin (bow tag after death wt are 
so told) without a feeder layer it p r ais ew ort hy but not within the 
grasp of many ocher laboratories 

R’nh the system used by Hefion a a), based on the studies of 
Eaungnei there does not appear to be an increase in the number 
of epidermal cells The total number of ceUssb cuhurt after 25 days 
is leu than the number of cel Is seeded at day 0 (tee fig 2 in Euiflgt ret 
a)). This would imply that the system as a whole has the 
disadvantage that an area of cadaver skin equal ib rea to the utr tc 
be covered would be required for grafting On the ocher hand the 
3T3 fibroblast system used by O'Connor ct al* ia capable of a 
considerable increase is the number of cells in vitro. Unless Hefion 
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Garfinkel, L. , "Time Trends in Lung Cancer Mortality Among 
Nonsmokers and a Note on Passive Smoking," Journal of the 
National Cancer Institute 66: 1061-1066, 1981. 

This paper reports on a subset of the American Cancer 
Society's large prospective study. Data, including husband's 
smoking status, were available for 176,739 women. 

For women whose husbands smoked <20 cigarettes/day, a 
mortality ratio of 1.27 (95% Cl 0.85-1.89) was calculated; for 

those whose husbands smoked >20 cigarettes/day, the reported 
mortality ratio was 1.10 (95% Cl 0.77-1.61). 

A matched-groups analysis was carried out to take into 
account potential confounding factors such as age, race, highest 
educational status of husband or wife, residence and husband's 
occupational exposure to dust, fumes or vapors. The mortality 
ratios for spousal smoking generated by this analysis were not 
statistically significant. 
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Time Trends in Lung Cancer Mortality Among Nonsmokers and a 
Note on Passive Smoking 1 notice 

This material may be 
protected by copyright. 

Lawrvnc* G«rUnlc*l, M.A. 23 |«w. (TiM 17 U S. Co**. 


ABSTRACT—Lung cancar mortality rata* w*r* computed tor 
nonamokar* in the American Cancer Society's prospective study 
tor three 4-year periods from 1960 to 1972 and In the Dorn study 
of veteran* tor three 5-year period* from 1964 to 1966. There was 
no evidencs of any trend in theee rates by 5-year age groups or 
for the total groups. No time trend was observed in non smoker* 
for cancers of other selected sites except for a decreese in 
cancer of the uterus. Compared to nonsmoking women married 
to nonsmoking husbands, non smoker* married to smoking hus¬ 
bands showed very tittle. If any. increased risk of lung cancer.— 
JNCI 1961; 66:1061-1066. 


Mortality rates from lung cancer in men in the 
United States have been rising steadily since 1950 (the 
first year these cancers were classified separately) and in 
women since the mid-1960 s. It has generally been 
accepted that the major reason for the increase has 
been the cigarette smoking patterns which began in 
young men around World War I and in young women 
in the l:930’s and 1940 s. A large body of evidence from 
epidemiologic and pathologic studies on smokers con¬ 
firms this conclusion (7). A recent estimate of the 
percentage of cancers attributable to smoking in men 
was 54.5% for total cancers and 82.8% for lung cancer. 
In women the comparable percentages were 5.4 and 
45.1% (2)i This analysis was based on data from the 
large epidemiologic study of the ACS and covered the 
period 1967-71. It was based on a number of assump¬ 
tions that would give slightly different figures if the 
smoking distributions in the study population differed 
from those of the general population or if smoking 
distributions changed in the late 1970’s compared to 
the late 1960 s (as they indeed have in women). 

There has been a suggestion, however, that the lung 
cancer trend in nonsmokers has also increased in the 
United States over the years. Enstrom (3) stated that “a 
more complete understanding of lung cancer etiology 
is needed." This analysis indicated a large relative 
increase in lung cancer mortality in nonsmokers in 
both white men and white women between 1914 and 
1975 on the basis of an interpretation of data in 
samples of national mortality statistics and several 
epidemiologic studies in different periods of time (5). 
Enstrom recognized that most of the increase occurred 
between a 1914 survey of death registration areas in 24 
states and national mortality statistics reported in 1955 
and that most of that increase was probably attributable 
to incompleteness of reporting lung cancer and to 
changes in diagnostic criteria. 

Nevertheless, the possibility exists that lung cancer is 
increasing in nonsmokers who have had increasing 
exposure to other factors—occupational exposures. 


general air pollution, and perhaps even to passive 
smoking (inhaling the smoke from smokers). Even if 
these factors were related to the alleged increase in 
lung cancer, they could have had only minimal effect 
on the upward trend for lung cancer in men, since the 
mortality rates among smokers and nonsmokers differ 
so greatly. Moreover, in the last 50 years and until 
recently, most men had a history of cigarette smoking. 
Among women lung cancer rates remained low up to 
about I960. Since then, there has been a threefold 
increase in rates attributable in large part to the 
changes in smoking patterns among women during the 
preceding two or three decades. 

In this paper, information is provided on trends for 
lung cancer (and cancers of several other sites) in 
nonsmokers over a 12-year period (1960-72) from data 
in the prospective study of the ACS. In addition, data 
for nonsmokers from the Dom study of veterans for the 
years 1955-69 are given. While such data do not 
provide evidence over a very long time span, they are 
based on the two largest prospective studies in the 
United States and cover a 17H-year period from 1955 to 
1972. 

MATERIALS AND METHODS 

Procedures in the collection of data in the prospec¬ 
tive study of the ACS have been presented in a number 
of publications {4-6). There were 94,000 male and 
575,000 female nonsmokers at the start of the study. In 
the ACS study, a "nonsmoker" is one who reported he 
or she had never smoked or smoked only occasionally 
but had never smoked regularly. Classification was 
made as of the start of the study, and very few 
nonsmokers reported that they started to smoke on any 
of four later questionnaires. 

Enrollment ol subjects in the ACS study began in 
October 1959 and extended through March 1960, Fol- 
low-up was complete for 98.4% of all subjects through 
June 1971 and 92.8% complete for the 12th year of the 
study. Deaths were reported by the ACS volunteers, and 
death certificates were obtained from state health de- 


Auxzviation usu* ACS * Amman Cancer Society. 
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partmems. Mortality data for this analysis begin with 
observation starting on July 1, 1960. Data are presented 
for three 4-year periods: period 1, July 1, 1960> through 
June 30, 1964; period 2, July 1; 1964, through June 30, 
1968; and period 3, July 1, 1968, through June 30, 
1972. Person-years of observation in nonsmokers and 
deaths at single years of attained ages 35-89 years were 
computed and combined by 5-year attained age groups. 

In the Dorn study of veterans, questionnaires were 
mailed starting in January 1954 to 293,000 veterans 
holding U.S. Government life insurance. About 65% of 
the questionnaires were received over a period of 
several months. In January 1957 a second questionnaire 
was mailed to those not responding to the first mailing 
and the replies raised the total to 85% (7), About 54,000 
of those who replied were nonsmokers. The same 
classification of nonsmokers was used in this study as 
was used for the ACS study. Person-years of observa¬ 
tion and mortality by single years of attained age were 
computed starting with January 1, 1955, for the re¬ 
sponders to the first mailing and starting with January 
1, 1958, for the responders to the second mailing. 
Death certificates were supplied to the Veterans’ Ad¬ 
ministration in support of insurance claims through 
1962. For the period 1962-69, death certificates were 


obtained through field work at health departments by 
ACS personnel (8). 

Death rates by 5-year age gToups were adjusted to the 
distribution of the stationary population (*£,,.) of white 
men and white women of ages 35 years and over in the 
abridged life tables for the U.S. population in 1965 (9), 
Differences in death rates for periods 1 and 2 and 
periods 1 and 3 were tested for significance at the 
P<0.05 level by the Mantel-Haensxel procedure (10). 

RESULTS 

Tim# Trtnd# In Lung Canctf Mortality 
Among Nonamoktr* 

Table 1 shows the 5-year attained age death rates for 
lung cancer among nonsmokers in three periods of 
time. The table includes men and women in the ACS 
study and men in the Dorn study of veterans There 
were 195 deaths from lung cancer among male non- 
smokers and 564 deaths from lung cancer among 
female nonsmokers in the ACS study during the 12- 
year period. There were 168 deaths from lung cancer 
among nonsmokers in the 15-year period in the Dorn 
study of veterans. Some of the rates computed for 5- 


TaBLE 1 .—Death rate* from lung cancer per 100.000 person-year* among nonsmokert, age* 3S-89 year*, by time period 

ACS prospective study and the Dorn study of veteran* 


Attained age group, yr* 

ACS prospective study* 

Dorn * study of veterans* 

Period 1: 
July 1960- 
June 1964 

Period 2: 

July 1964- 
June 1968 

Period 3: 
July 1968- 
June 1972 

Period 1: 
J»n. 1955- 
Dec. 1959 

Period 2: 
Jen. 1960- 
Dec. 1964 

Period 3: 

Jan. 1965- 
Dec. 1969 

Males 

35-39 

— 

_ 


— 

— 

— 

40-44 

— 

(8.7) 

(14.3) 

— 

— 

(103.5) 

45-49 

(4.0) 

(5.1) 

— 

— 

— 

(8.6) 

50-54 

(5.3) 

8.8 

(8.8) 

— 

— 

— 

56-59 

105 

11,6 

8.3 

(12.0) 

— 

— 

60-54 

17,0 

17.3 

17.5 

11.2 

(10.7) 

(48.0) 

66-59 

18.6 

294 

343 

25.1 

16.9 

43.5 

70-74 

32.3 

264 

192 

39.9 

40.5 

38-2 

75-79 

32.7 

41.5 

58.6 

(37.8) 

(15.0) 

47.2 

80-84 

(47.9) 

1065 

51.9 

— 

(200.6) 

(20.6) 

85-89 

61.8 

152.7 

(69.9) 

(595.2) 

— 

— 

Ho. of deaths 

62 

74 

69 

38 

52 

78 

Age-itancUrdixed death rate 

12.5 

18.5 

15.8 

18 S 

134 

19.6 

Females 

36-39 


_ 

__ 




40-44 

— 

(3.5) 

(35) 




46-49 

59 

(3.3) 

(16) 




60-54 

5.2 

7.7 

(8.0) 



ro 

A 

66-59 

7.4 

8.0 

5.8 



50-54 

14.0 

• 12.3 

14.5 



o 

65-59 

15.6 

15.2 

17.7 



t\3 

70-74 

19.4 

211 

22.0 



CO 

75-79 

373 

305 

363 



r ^ 

80-84 

515 

45.1 

40.8 



LO 

86-89 

534 

44 5 

59 5 



GO 

No. of deaths 

175 

184 

205 



fO 

Age-ftandardixed death rate 

13.8 

12.9 

13.1 



_hA 


* Some 5-yr age group* were combined in the itandardiration of rate* to avoid 0 case* in the** groups. 

* Numbers in parentheses indicate <5 death* in group. 
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year age groups were small and subject to considerable 
sampling variation. There was no appearance of any 
consistent increase in the lung cancer death rate among 
nonsmokers with time by 5-year age gToups. The age- 
standardized rates for males shown in table 1 and in 
text-figure 1 showed no trend. The rates for women 
were based on many more cases, and the age-standard* 
ized rate was virtually the same in all three periods. 
The differences in rates between periods 1 and 2 and 
periods 1 and 5 were not statistically significant in 
both the ACS study and the Dorn study of veterans. 
The analysis was based on the underlying cause of 
death on death certificates. The death rates for the 
three periods were also standardized to the distribution 
of the stationary population of white men and women 
combined* of ages 35 years and over, in the abridged 
life table for the U.S. population in 1965. This 
standardization raised the rates for males slightly and 
decreased the rates for females slightly, but it changed 
the pattern of the trends very little. 

An attempt was made in the first 6 years of follow-up 
in the ACS study to obtain confirmation of diagnosis 
for all cases with cancer from physicians who signed 
the death certificates or from hospitals in which death 
occurred. Information was received confirming the 
primary site of cancer in 78% of the cases, and 
microscopic confirmation was obtained in 69% of the 
cases in the first 6 years (6), 

Table 2 shows a comparison of the death certificate 
diagnosis and the final diagnosis from the medical 
report. Among nonsmoking men, 74 were reported to 
have died of lung cancer according to the death 
certificates. Six of these (8.1%) were reported to have 
died of cancer of another site on the final report. 
However, 9 (0.8%) of the deaths reported as being due 
to cancer of a site other than lung on death certificates 
proved to be due to lung cancer on the final report. 
Thus among nonsmoking men there were 74 deaths 
from lung cancer reported on death certificates and 77 
deaths from lung cancer according to the final medical 
report. 



run 

Textfiguxi 1. —Lung cancer mortality rate* in three 4-yT period* 
for noiutnokm in the ACS prospective study and for nonsmokeri 
in three 5-yr periods in the Dom study of veteran*. 


Table 2— bung cancer deaths among nonsmoker » in first 6 years 
of study on death oertifieates and on final reports 


Final 

report 

diagnosis 


Death certificate diagnosis 

Lung cancer 

Other cancer 

No 

Percent 

No. 

Percent 

Males 

Lung cancer 

68 

91.9 

9 

0.8 

Other cancer 

6 

8.1 

1,163 

992 

Total 

74 

1000 

1.162 

1000 

Females 

Lung cancer 

169 

83.3 

10 

0:2 

Other cancer 

84 

16.7 

6.160 

99.8 

Total 

203 

100.0 

5.170 

100.0 


In women the picture was somewhat different. Two 
hundred and three cases of lung cancer among non- 
smokers were reported to be lung cancers on death 
certificates, and 34 (16.7%) were reported to be cancers 
of other sites on the final medical report. A smaller 
number, 10 (0.8%), of those cancers that were reported 
as being of a site other than the lung on death 
certificates were reported to be lung cancers on the 
final report. Thus on death certificate reports, 203 
nonsmoking women were reported to have died of lung 
cancer in the first 6 years. On the final report, 179 (a 
decrease of 11.8%) were reported to have died of lung 
cancer. About one-third of the 34 females whose causes 
of death were attributed to lung cancer on the death 
certificates and changed on medical confirmation died 
from breast cancers. However, breast cancer was under¬ 
diagnosed on death certificates in nonsmoking women. 
There were 1310 breast cancers reported on death 
certificates in the first 6 years of the study and 1,371 on 
the final report. 

Table 3 shows the age-standardized rates for total 
mortality for all cancers and for cancers of selected sites 
among nonsmokers in the three time periods. Overall 
mortality in men decreased 3% from period 1 to 3. This 
slight difference was statistically significant at the 
P<0.05 level because of the large number of deaths 
involved. None of the differences in total cancer or in 
cancers of other sites in men in table 3 between periods 
1 and 2 and periods 1 and 3 were statistically signifi¬ 
cant. Women had an 6% decrease in total death rates 
between periods 1 and 3. The difference in rates was 
statistically significant. The decreases in total cancer 
and uterine cancer between periods 1 and 2 and periods 
1 and 3 were statistically significant. None of the 
differences for cancers of other sites were statistically 
significant except for the 29% decrease in cancers of the 
buccal cavity, pharynx, larynx, and esophagus between 
periods 1 and 3. 

Pasatva Smoking 

A number of studies have established that non- 
smokers exposed to smoke from cigarettes in a poorly 
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Table 3. — Trend* in mortality rate* from cancers of selected rite* in three time period* for nonemokert: ACS prospective study. l9SCh7 


Parameter 

No. of 

deaths 

Period 1: 

July I960- 

June 1964 

Period 2: 

July 1964- 
June 1968 

Period 3: 

July 1968- 
June 1972 

Males 

Total deaths 

19306 

1.608 7 

1,588.6 

1369.9 

Total cancers 

3451 

247.8 

252.4 

251.6 

Cancers of buccal cavity, pharynx, larynx, and esophagus 

62 

6.86 

6.79 

5.46 

Cancer of colon-rectum 

636 

51.9 

45.0 

50.4 

Cancer of pancreas 

199 

15.0 

176 

14.0 

Cancer of prostate gland 

573 

693 

63.1 

59:6 

Females 

Total deaths 

62566 

1.494.5 

1,485.8 

1.374.2 

Total cancers 

13375 

317.9 

304.6 

298.1 

Cancers of buccal cavity, pharynx, larynx, and esophagus 

159 

4.88 

4.21 

3.48 

Cancer of colon-rectum 

2,429 

58.0 

59.8 

66.7 

Cancer of pancreas 

688 

174 

16.2 

14.8 

Cancer of breast 

3486 

69.3 

68.0 

75.0 

Cancer of uterus 

833 

224 

18.4 

15.0 


ventilated room will show increased levels of carbon 
monoxide in their blood. These higher levels of carbon 
monoxide can result in deterioration of psychomoior 
performance. Many nonsmokers have acute eye and 
throat irritation responses in the environment of ciga¬ 
rette smokers {11). One paper reported changes in lung 
function tests in people classified as passive smokers 
compared to nonsmokers, and these changes were 
interpreted as demonstrating a greater reduction in the 
function of small airways {121 Hirayama (13) reported 
lung cancer mortality ratios in Japan ranging up to 2:1 
in nonsmoking women with husbands who smoked 20 
or more cigarettes a day compared to nonsmoking 
women with nonsmoking husbands. Trichopolous et 
al. (14) reported similar findings in a case-control 
study in Greece. 

A similar analysis was made of nonsmokers in the 
ACS study, even though classifying nonsmoking women 
on the basis of the smoking habits of their husbands is 
not an accurate measure of their degree of passive 
smoking. Moreover, exposures in Japan and Greece 
may be very different than they are in the United States. 
Lung cancer mortality among persons who were 
married to cigarette smokers was compared with the 
mortality among those married to nonsmokers. 

A total of 176,739 nonsmoking women were identified 
who were married a) to men who never smoked, b) to 
men who currently smoked cigarettes regularly but less 
than 20 cigarettes a day. and c) to men who currently 
smoked 20 or more cigarettes a day. Most husbands had 
smoked for 20 or more years before the study began, 
and presumably their wives were more likely to have 
been passive smokers than were the women married to 
nonsmokers Twenty-eight percent of the husbands of 
nonsmoking women were nonsmokers compared to 
21% of men in the total study population. Table 4 
shows the results of this analysis. Expected numbers of 
deaths were based on the lung carreer rates for the 12- 
year period (1960-72), by 5-year age groups of the 
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women with nonsmoking husbands. No attempt was 
made in this first analysis to adjust for other possible 
confounding factors. The observed versus expected 
lung cancer mortality ratio for women whose husbands 
smoked less than 20 cigarettes a day was 1.27; for those 
whose husbands smoked 20 or more cigarettes a day, it 
was 1.10. Neither of these differences was statistically 
significant at /*<0.05 by the Mantel-Haensrel procedure. 

A separate matched-groups analysis was made of the 
lung cancer deaths among the same 3 groups of 
women to eliminate the possible effects of potential 
confounding factors. The women in the 3 groups were 
matched by age (5-yr age groups), race (white, non¬ 
white), highest educational status of husband or wife 
(not a high school graduate, high school graduate, or 
higher), residence (rural, not rural), and husband 
occupationally exposed to dust, fumes, or vapors (yes 
or no). The analysis was restricted to nonsmoking 
women who were not sick and who had no serious 
disease at the start of the study. “Adjusted'’ numbers of 
deaths for each matched diad were computed, as 
described in other publications (/5, 16), In this pro- 


TaBLE 4.— Observed versus expected* lung cancer death* among 
nonsmoking ufomen with cigarette smoking husbands ACS study. 
lMtbr? 


Parameter 

Husband 
did not 
smoke 

Husband 
smoked <20 
cigarettes/ 
day 

Husband 
smoked £20 
cigarettes/ 
day 

Observed deaths 

65 

39 

49 

Expected deaths 

66.00 

30.67 

44.67 

Mortality ratio 

1.00 

1.27 

1.10 


0 Expected deaths are based on the lung cancer rates by 5-yr 
IT groups in women with nonsmoking husbands applied to the 
person-yean of women with smoking husbands. 

* The 96% confidence limit for women with husbands smoking 
<20 cigarettes/day was 0 85, 1.89; for women with husbands 
smoking £20 cigar* ttea'day, it was 0 77, 1.61. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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Table 5 .—Matched group study: Adjusted* lung jonctr deaths 
among women with nonsmoking husbands matched with women 
with smoking husbands 


Group 

No. of 
adjusted 
lung 
eancer 

deaths 

Ratio 

p* 

Nonsmoking husband 

25.6 

1.00 


Husband smoked <20 
cigareues/day 

85.0 

1.37 

NS 

Nonsmoking husband 

845 

1.00 


Husband smoked £20 
eigarettea/day 

358 

1.04 

NS 


* Set text for definition of adjusted deaths. 

* Matched on the basis of a) wile's 5-yr see group, b) husband's 
oeupational 1 exposure, e) highest educational level of husband or 
wife, d) race, t) urban-rural residence, and f) absence of serious 
disease at the start of the study. 

* NS*not significant 


cedure women whose husbands never smoked were 
compared to women from each of the 2 groups in 
which the husband smoked cigarettes. The number of 
lung cancer deaths in each matched diad was adjusted 
to the proportion of persons for each group and 
summed over all groups to give an "adjusted” number 
of lung cancer deaths. Variances were computed for 
each of the matched groups and summed over all 
matched groups, and probabilities were computed under 
the null hypothesis of observing no differences. The 
results of this analysis are shown in table 5.. The ratio 
of adjusted lung cancer deaths in women whose 
husbands smoked less than 20 cigarettes a day to those 
in women whose husbands never smoked was 1.37. The 
comparable ratio for women whose husbands smoked 
20 or more cigarettes a day was 1.04. None of these 
differences were statistically significant (P>0 05), 

DISCUSSION 

Data from the two prospective studies reported in 
this paper indicate that the age-adjusted mortality rate 
for lung cancer in nonsmoking men 35-89 years old 
was between 12 and 19/100,000 in the 1950 s and 
1960 $. The observed rate for women was about 13/ 
100,000. The rate may actually be about 10% less 
because lung cancer in nonsmoking women may be 
over-reported on death certificates. The lung cancer 
rates shown in table 1 may be slightly different from 
those shown in other publications because different 
years, age groups, or methods of standardization were 
employed. 

The rates for male and female nonsmokers by age 
group in this analysis were in about the same range as 
that of the 1958 rates for nonsmokers in Haenszel’s 
report of a 10% sample of death certificates in the 
United States (77, 18). The 1966-68 estimates derived by 
Enstrom from several sources are not directly com¬ 
parable because of a different classification of non¬ 


smokers ("never smoked cigarettes") (3), The male rates 
in the period 1968-72 are about one-half those reported 
by Enstrom for acuve Mormons in 1968-75 (79). 
Enstrom defined active Mormons as a cohort that can 
be considered "almost entirely as white males who 
never smoked," and he used this cohort to serve as the 
nonsmoker lung cancer rates in the 1968-75 period "in 
lieu of recent national mortality data on nonsmokers." 
The mortality rates for lung cancer in both male and 
female nonsmokers by 5-year age groups showed no 
consistent trends over the period in this study 

Long-term effects of passive smoking are difficult to 
establish because of the problems in classification, h 
may be misleading to classify a women as a passive 
smokeT or not on the basis of hej husband s smoking 
habit. Wives of nonsmokers may be more exposed to 
cigarette smoke of others than wives of cigarette- 
smoking men; wives of smokers may be very little 
exposed to the cigarette smoke from their husbands or 
others. In addition, 13% of the women nonsmokers 
who died of lung cancer in the ACS study reported that 
they were previously married, and the classification of 
their exposure to their husbands’ smoking may not be 
pertinent. 

In autopsy studies of cigarette smokers, there was a 
dose-related spectrum of histologic findings, including 
basal cel) hyperplasia, metaplasia, and cells with atypi¬ 
cal nuclei in the mucosa of the tracheobronchial tree 
that may lead to invasive carcinoma. In contrast, 
advanced histologic changes in specimens from the 
tracheobronchial tree, such as lesions with six or more 
cell rows, lesions having 50% or more cells with 
atypical nuclei, and carcinoma in situ, were found in 
less than 0.1% of the slides of nonsmokers (20) Since 
there is such little variation in the appearance of these 
histologic changes in nonsmokers of different age, sex, 
and residence, it seems doubtful that those nonsmokers 
who had been heavily exposed to cigarette smoke from 
others in their lives could have had many more 
precursor lesions for the development of lung cancer 
than nonsmokers not so exposed. Therefore, there is 
evidence from these studies that passive smoking cannot 
play more than a very small role in the development of 
lung cancer. 

Mortality ratios for male smokers of less than 10 
cigarettes a day compared to those of nonsmokers 
range from 2 to 1 in Japan to nearly 5 to 1 in the 
United States. Mortality ratios in women are even 
lower. It appears unlikely on a biologic basis, therefore, 
that wives with husbands who smoke 20 or more 
rig are ties a day can have mortality ratios that approach 
those of regular cigarette smokers. 

To obtain data on passive smoking in nonsmoking 
women, an epidemiologic study should be specifically 
designed to measure their exposure as accurately as 
possible. This is very difficult to do. Neither the 
Japanese study nor the ACS study was designed to 
obtain definitive information on passive smoking. 

Data for lung cancer risks in occupationally exposed 
nonsmokers compared to nonexposed nonsmokers art 
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not very extensive. One study showed an increased risk 
in heavily exposed asbestos workers on the basis of a 
small number of cases (21), 

It would be interesting to continue studies of lung 
cancer trends in nonsmokers over a long period of 
time, but the major public health problem in lung 
Cancer is with cigarette smokers. Cigarette smokers who 
* *aie occupationally exposed to asbestos have a greatly 
elevated risk compared to the risk among cigarette 
smokers not so exposed (21). Lung cancer rates are 
rising at an alarming rate in women who smoke 
cigarettes. Educational efforts should focus on smoking- 
cessation programs for these groups and particularly 
on persuading young people not to start. Even if the 
estimates from this analysis are in error and there was 
a slight increase in lung cancer trends in nonsmokers, 
it did not appear to be an important problem in the 
overall picture for the time period of this study. 


REFERENCES 

U) Public Health Service. Smoking and health. A report of the 
Surgeon General. Washington. D.C: U S. Govt Print Off. 
1979 [DHEW publication No. (PHS)79-50066). 

(2) Hammond EC. Seidman H. Smoking and cancel in the United 
States. Prev Med 1980: 9:169*173. 

(?) E> sttom JE. Rising lung cancel mortality among nonimokers. 
JNQ 1979; 62.755-760. 

(4) Hammond EC Smoking in relation to the death rates of one 

million men and women. Natl Cancer Inst Monogr 1966; 19: 
127-204. 

(5) Hammond EC. Garfinkel L. Coronarv heart disease, stroke and 

aortic aneurism. Factors in the etiology. Arch Environ Health 
1969; 19:167-182. 

(0) GaRFInkel L. Cancer mortality in nonsmokers: Prospective 
studv by the American Cancer Society. JNQ 1980; 65:1)69- 
1173. 


JNQ. VOL. 66. NO 6. JUNE 19S1 


U): Kahn HA. The Dorn studv of smoking and mortality among 
U S veterans: Report on eight and one-half years of observa¬ 
tion. Natl Cancer Inst MonogT 1966; 19:1-125. 

(8) Rogot MA. Murray JL. Smoking and causes of death among 
U S. veterans: 16 years of observation. Public Health Rep 
I960; 95:215-220. 

? (?) Public Health Service. Life tables. In: National Center for Health 
Statistics. Vital statistics of the United State*—1965 Vol U. 
Mortality, part A. Washington, D.C: U.S. Govt Pnm Off. 
1967:1-8. 

{\10) Mantel N. Haenszel W. Statistical aspects of the analysis of 
data from retrospective studies of disease. J Natl Cancer Inst 
1959; 22:719-748. 

(27) Public Health Service. Involuntary smoking. lit The health 
consequences of smoking. 1975. Atlanta. Ga.; Center for 
Disease Control, 1975:83-112. 

(12) White JR. FROta HF. Small-airways dysfunction in nonsmokers 
chronically exposed to tobacco smoke. N Engl J Med 1980; 
302:720-723; 

(If) Ht RAY am a T. Non-smoking wives of heavy smokers have a 
higher risk of lung cancer. A study from japan Br Med J 
1981; 282:183-185 

(24) Trichopoulos D. K A LAN Dim A. Sparros L. MacMahon B. 

Lung cancer and passive smoking, hit J Cancer 1981; 27:1-4. 
(15) Hammond EC. Gar fin eel L. Seidman H, Lew LA. Tar and 
nicotine content of cigarette smoke in relation to death rates. 
Environ Res 1976; 12:263-274. 

{16) Hammond EC, Garfinrxl L. Aspirin and coronary heart disease: 

Findings of a prospective study Br Med J 1975; 2:269-274. 
(J7) Haenszel W, Loveland DB. Sjriun MG. Lung-cancer mortality 
as related to residence and smoking histories. 1. White males. 
J Natl Cancer Inst 1962: 28:947-1001 
(2£) Haenszel W, Taeuier KE. Lung-cancer mortality as related to 
residence and smoking histories. II. White females J Natl 
Cancer Inst 1964: 32:803-838. 

(/?) Ln sthom JE. Cancer and total morta I it v among active Mormons. 
Cancer 1978; 42:1943-1951. 

(20) Auer each O. Garjinrtl L. Hammond EC. Changes in bronchial 

epithelium in relation to cigarette smoking, 1955-1960 vi 
1970-1977: N Engl J Med 1979; 300:381-386 

(21) Hammond EC. Seuroft I J, Seidman H. Asbestos exposure, cig¬ 

arette smoking and death rates Ann NY Acad Sci 1979; 330. 
473-490. 


20 

O 

20 

CJ 

C0 ; 

C0 

20 ' 

h* 

Nj 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 



V.. 


2023382178 




Source: https://www.indijstrydocuments.ucsf.edu/docs/hjyxOOOO 


l 

f 














Cham, W.C. and Fung, S.C., "Lung Cancer in Non-Smokers 
in Hong Kong," Cancer Campaign Vol. 6. Cancer 
Epidemiology , ed. E. Grundmann (Stuttgart: Gustav Fischer 
Verlag, 1982): 199-202. 

This case-control study (84 female non-smokers and 139 
controls) examined spousal smoking habits and cooking practices, 
including types of fuel used. About 82% of the cases were 
histologically verified. 

Relative risks were not presented in the paper. The 
authors wrote that "there are less passive smokers among patients 
than the controls" and that "[t]here appears [sic] to be less people 
[cases] who never cook with kerosene comparing to the control 
[sic]." The authors concluded that diet might be a future avenue 
for research. 
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Lung Cancer in Non-Smokers in Hong Kong 

TT.C Chan and S. C Fung 


Introduction 

Bronchial cancer n an important hcilth problem in Hong Kong causing an increasing 
number of deaths annually. The increase is particularly rapid among men. The death roll 
increased 50% *$02-1217) between 1976-J9S0. The increase among women was slight 
(532-5$I) (Hong Kong. 1980). 


Material and Method 


In a recent:survey of bronchia) cancer (Chan eT aL, 1979), among 20$ male patients only 
2 were non-smokers and among 1$9 female patients were non-smokers. These form the 
subjects of this investigation. Matched controls were selected from orthopaedic patients. 

All patients and controls were interviewed and questions asked about smoking habit of 
their spouses and rheir cooking habits, including the types of fuel used. Histological diag¬ 
noses of the rumours were obtained. 


Results 

The age distributions of the non-smoker patients and of the matched controls are shown 
in.7 able 1-The highest incidence is in the group above 70. 

The histological types of the non-smoker’s cancers are shown in Table 2. Ji can be seen 
that adenocarcinoma is the prevalent type.The two male cases are too few to be significant. 
In a previous study (Chan and MacLennany 1977; this histological type was also high 
among males although nor as high as among females where it was 3-L3*. among 277 cases. 

In Table i f it as seen that there arc less passive smokers among patients than the controls; 
and more non-smoking patients have non-smoking spouses. This finding is ar variance with 
that of Dr. Hirayama's (1981). He found that mortality from Jting cancer of non-smoking 
worn-:* exposed to cigarene smoke of their husbands was increased tw o folds. The histo¬ 
logic^ types of their cancers were not given. The present group is of course very small!in 
comparison to Dt. Hirayama’s material. 

T-»c cooking habits of non-smoking women are shown in Table*. 
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TsM* 2: Age Distribution of #on~tmoktr* in a Lung Cancer Cave Control Srudy. 


Age Croup 

Case 

Male.. ' 

Control 

Case 

Female 

Control 

39 


6 

€ 

7 

40-49 


4 

13 

21 

50-59 

1 

3 

19 

42 

40-49 

1 

7 

19 

30 

70- 


t 

27 

39 


2 

30 

44 

139 

7 sbic2: Cell Types of Non-smokers* Lung Cancer Cases. 

Cell type 


Male 

Female 



or epidermoid 3 35 

Small cell anaplastic 3 4 

Adenocarcinoma 3$ 


large cell 2 

Others and unspecified 30 

No histological verification 35 


2 *4 


Tsblf 3: Number of Passive Smokers among Non-smoking Female Lung Cancer Patients. 



Case 

Control 

Passive smoker 

54 (403 V 

66 <47 JV) 

Non-passive smoker 

50 (59J%) 

73 (52.5%) 


14 

139 


Tafi/r 4: Female Non-smokers* Cooking Hahru. 


Total Mover cook 


No. 


Nover cook Never cook 

with Kerosene w»h Kerosene 

or gas 

No. No. 


Case 14 15 C2.4V 23 CT.4V» IP CM V 

Control 139 29 (20%) 36 <40J%) 43 (30.0%.' 


22.4 % claimed they never cooked, 27.4% never cooked with kerosene, and 2) 4 % never 
cooked with kerosene or pas. Theie appears to be less people who never cook with kerosene 
comparing to the control. The cT.r^ence is found to be insignificant when non-smoking 
controls were considered. (X 1 « i.92; 0.3 < P < 0.2). 
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Discussion 

i / 

? The inrerests of this study are: 

I I. The high incidence rate of female cancer among Southern Chinese (mainly Cantonese 

; women). Tab/rJ shows the high proportion of Cantonese. This feature has been reported 

from Singapore, San Francisco and Hawaii. . 

\ 2. The high proportion of non-smoker cancer among women. 

! 3. The high proportion of adenocarcinoma in this region and particularly in non-smoker 

* cancer of females. 


Table 5; Ethnic Croups of So+-*mofcn% hnmaJe L*mg Cancer fm •«*, Controls an Hong Kong 
General Female Population. 



Case 

Control 

Hong Kong 
General 




Population 

Canionoe 

<S <S) V 

97 rov 

75.7% 

Chiu Chau 

5 «*.) 

14 (10 V 

9J% 

Elsewhere in Kwanprung Province 

< PV 

/ (5V 

t% 

Elsewhere in China and others 

5 «V 

21 (15 V 

9% 


S4 

139 

100% 


The aetiology of the adenocarcinoma among non-smokers has been the subject of specula¬ 
tion: In the present survey no conclusion can be made on the pan played by the cooking 
habit. The association of carcinoma with tuberculosis was postulated by Steisitz (1972); 
Mok e: al. (19*6} recently studied the association of active tuberculosis and lung cancer. 
They concluded rhar there was no causal relationship as both were quite common diseases 
and chance associabon was quite probable. 

The high incidence of female cancer, particularly adenocarcinoma, among Southern 
Chinese awaits further elucidation. 

There may be a common factor in this region for the high incidence of adenocarcinoma 
both in men and w-omen. As it is not connected with cooking and smoking, the dietary habit 
has to be further studied. In an experimental srudy, Fong and Chan (1977) produced adeno¬ 
carcinoma of lung in the rats by feeding them nitrite and aroinopyrine, two precursors of 
dimerhyknitrosamine. It is possible that precursors may occur in the Cantonese diet which 
lead to in vivo nitrosamine formation. In the Cantonese diet, large amounts of grren vege¬ 
tables may he present. The possibility of a high nitrtre/niuare content may account for the 
high incidence of lung cancer independent of cigarette smoking and air pollution. The two 
latter factors are supposed to lead to squamous carcinoma and small cell carcinoma. 
Investigation is being undertaken to estimate the nitrate content of vegetables in the South. 
Preliminary results show a hight nitrate content about 4 times that of lettuce from California. 
A repon wfl) be published brer (Fonc, 19S1, personal communication}. 


\ 

i 

I 


i 

i 


201 


Source: https://www.industrydoeuments.ucsf.edu/docs/hjyxOOOO 


$ 


l 


28T28CC202 





t 


t 


•. ; "yy 


• r 
n 



References - 

€man% *\C, Coloowuo, M.J., Fukc, S.C_, Ho, RC (19T9): Bronchial oncer in Hong Kong. 
M76-irT. Br. J. Cancer, 39. )£Z 

Ckax. V.C, Fonc, YY. (lFTT): Ascorbic acid prevents few tumour producrion by aminpyrine and 
nitrite m the rat. Ini. ). Cancer, 20,268. 

Chan, TT.C, MacLimnak, R. (IfTT): Lung cancer in Hong Kong Chine*: monabry and histological 
types, 1960-1972. hr. J. Cancer, 15.226. 

H>myama,T. (1981) c Non-smoking wives of heavy smokers have a higher risk of hmg cancer: a study 
from Japan. B. M. J., 282, 1S3- 

Hong Kong 0980;: Ann. Rep. Medical and Heahh Department. Hong Kong Government Primer. 

Mok. C. K., Naxdl O.VC, C.B. (197S;: Co-existem bronchogenic carcinoma and active pulmonary 
tuberculosis. J. Thorax fcc Cardio-Vascular Surgery, 76, 459. 

Stunttl. R. 0965}: Pulmonary Tuberculosis and carcinoma of the lung. Ann. Rev. Resp. Dis., S“,75£. 

Authors* addresses: 

V.CChas, Ph.D. (London), F.R.C Parh., Consuham Pathologist, St. Teresa's 

Hospital. Kow loon, Hong Kong. 

S.CFunc, Research Fellbw, Department of Community Medicine. University of Hong Kong. Hong 

Kong. 




fy * 

'■t i: , ■ *■ 







202 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 


2023382183 








2023382184 








Source: https://www.industrydocuments.Qcsf.edu/docs/hjyxOOOO 










Correa, P. r Pickle, L.W, Fontham, E., Lin, Y. and Haenszel, W., 
"Passive Smoking and Lung Cancer," The Lancet II: 595-597, 
1983. 

In a case-control study in Louisiana (1338 cases, 1393 
controls), questions were asked about smoking habits of parents 
and spouse. Cases were ascertained via hospital admission and 
pathology records; controls were randomly selected from patients 
at the same hospital and matched by race, sex and age. For cases, 
proxy respondents were used for 24%; for controls, there were 11% 
proxies. Histological confirmation was available for 97% of the 
cases; bronchioalveolar carcinoma cases were excluded from' the 
study. 


For nonsmoking females married to smokers, the following 
ORs were reported; husband smoked 1-40 pack/years, OR = 1.18 and 
husband smoked more than 41 pack/years, OR = 3.52. No CIs were 
given; the second OR estimated was reported to be statistically 
significant. Regarding parental smoking, the authors wrote, "no 
significant increases in risk were found in non-smokers." 

Confounders were not addressed. 
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PASSIVE SMOKING AND LUNG CANCER 

^elayo Correa Linda Williams Pickle 
Elizabeth Fontham Youping Lin 

William Haenszel 

Department of Pathology, Louisiana State University Medical 

Center, Nett'Orleans* Louisiana, Environmental Epidemiology 

Branch* National Cancer Institute, National Institutes of Health, 
Bethesda, Maryland* Illinois Cancer Council* Chicago, 

Illinois, USA 

Summary Questions about the smoking habits of 
ptrrm* and spouses were asked in a case- 
control study involving 1338 tang cancer patients and 1393 
comparison subjects in Louisiana, USA. Non-smokers 
married to heavy smokers had an increased risk of lung 
cancer, and so did subjects whose mothers smoked There 
was no association between lung cancer risk and paternal 
smoking The association with maternal smoking was found 
only in smokers and persisted after controlling for variables 
indicative of active smoking. It is not clear whether the results 
reflect a biological effect associated with maternal smoking or 
the inability to control adequately for confounding factors 
related to active smoking. This preliminary finding deserves 
further investigation. 

Introduction 

The possibility^ passive or involuntary smoking being a 
causative factor in Jung cancer has been investigated in 
several countries.** This report describes a case-control 
study of lung cancer in Louisiana in which questions were 
asked about the smoking habits of the spouses and parents of 
1338 lung cancer patients and 1393 comparison subjects 
(control*). 

Materials and Methods 

Current primary lung cancer cases were identified from 
admission and pathology records of all participating hospitals in 
twenty-nine Louisiana parishes (counties), which included all 
southern, one central (Rapides), and two nonhem parishes (Caddo 
and Bossier). Patients with bronchioalveolar carcinomas (32 cases) 
are not indiided in the present report. All major hospitals in the 
Rudy area participated except some in the city of New Orleans 
where, for logistic reasons, interviewing was deliberately limited to 
two large hospitals serving the medically uninsured population and 
two Urge private hospitals For each subject a control was randomly 
•elected from patients mending the tame hospital and matched by 
race, sex, and age (within 5 years) Patients whose main diagnosis 
was emphysema, chronic bronchitis, chronic obstructive 
pulmonary disease, or cancer of the larynx, oral cavity, oesophagus, 
or bladder were excluded from the control selection procedures. 
The admission diagnoses of the controls were distributed in the 
following categories: cardiovascular 15*3%; gastrointestinal 13%; 
musculoskeletal 10%, genitourinary 7*3%; ophthalmology and 
otorhinolaryngology 6 *6%; other tumours 5%, diabetes 5%, trauma 
3*7%; peripheral vascular 3*7%; pulmonary 2*7%; 
cerebrovascular 2 * 5%; and infections 2%. 

Local professional interviewers, trained for this investigation and 
thoroughly familiar with local culture, interviewed subjects(76% of 
the cases and 89% of the controls) or their next ofkin. The questions 
covered occupation, residency, diet, smoking and drinking habits, 
health, water supply, and other related items. Information elicited 
on the smoking habits of the spouse or parent included type of 
material I smoked, duration of smoking habit, and daily amount. 
Questions on parental habits referred to the period ‘‘during most of 
your childhood' 1 . Histological confirmation was obtained for 97% 
of the cases. Missing data were deluded from the tabid. Standard 
unmatched pair methods were used to estimate relative risks. All p 
values are based on 2-sided teats. 


Results 

Spouse Smoking 

We identified non-smokers with lung cancer and compared 
the smoking histories of their spouses with those ofspouses of 
non-smoking controls. Only 10 out of 1036 male cases were 
non-smokers: 2 reported occupational exposure to dust 
(street-sweeper, log-cuner); 1 was a Ream-pipe fitter; 2 lived 
in the immediate vicinity of industrial plants (grain elevator 
and cement, oil refinery); 1 was married to a heavy smoker; 
and 4 were long-time chewers of tobacco. There were 25 non¬ 
smoking, ever-mamed women with lung cancer out of 302 
female cases; 2 of these chewed tobacco regularly. For 1 
female and 2 male non-smoking patients no information was 
available on the smoking history of the spouse. 2 female 
patients* husbands were smokers but the amount and 
duration was unknown: 

Table J distributes the non-smoking, ever-married men and 
women according to total lifetime pack-years smoked by their 
spouses at the time of the interview. The relative risk of lung ^ 
cancer is raised when the spouse is a heavy smoker*'*' 

* Similar tabulations for smoking subjects did not show an 
increased risk associated with smokrng of spouses, except for 
light smoking men (less than 20 pack-years), who had a 
relative risk of 1 • 5 when married to heavy smokers (41 i pack- 
years or more). Case-control comparisons based on current 
daily number of cigarettes smoked by the spouse yielded 
almost identical fin dings, including relative risk estimates, 
with those presented in table I. The apparent passive 
exposure effect was present in women over and under 60 
years of age, although small numbers made the subgroup 
findings not statistically significant. Analyses limited to cases 
and controls interviewed in person indicated that systematic 
bias in personal versus next «>f-kin responses can be ruled out 
as a potential explanation for the findings. The tame 
conclusion was reached when relative nsks were race 
adjusted, Inclusion of bronchioalveolar carcinomas resulted 
in slightly lower odds ratios: males 1*69, females 1 -77, both 
sexes I ■ 75. 

Parents* Smoking Habits 

Smoking habits of the parents strongly influenced smoking * 
habits in offspring (table II). Heavy smokers were more likely 
than the other patients to have had smoking parents. The 
smoking histories of the parents in our series were associated 
with each other. There were 201 spouse pairs of smokers, 
compared with 136 expected if the status of each parent was 


TABLE I—WON-SMOKING, EVER MARRIED LUNG CANCER CASES AND 
itOKTROU AND LIFETIME CONSUMTOOK OF OGARETTZS BY THEIR 
SPOUSES 
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TABLE II—OG ARFTTE USE OF CONTROL SUBJECTS BY SMOJUNG 
CATEGORY OF THEJR PARENTS 



Faber smoker 

Mother wicker 

Yes 

No 

-- 1 

Yes | 

No 

Main 





Noo*«mokro 

18% 

32% 

8% 

27% 

Ex-otokeri 

n% 

26% 

24% 

26% 

Current smokers 

56% 

42% 

68% 

47% 

Tout number 

475 

484 

79 

880 

FtmaJfi 





Noenraokw 

' 37% 

*6% 

29% 

56% 

Eivnokm 

20% 

14% 

15% ' 

17% 

Current smoken 

43% 

20% 

56% | 

77% 

Toul number 

130 

154 

34 ] 

250 


independently distributed. Classification of the status of one 
member, particularly the mother, indirectly conveys 
information on the sums of the marital partner. 

When the smoking stems of each parent is classified 
separately the relitive risks of lung cancer for persons (both 
sexes, smokers and non-smokers) with a positive paternal and 
maternal history of smoking are 1 *04 and 1 *66, respectively 
(uble 111). Scrutiny of the data shows that the increased risk 
associated with maternal smoking is significant in smoking 
males (odds ratio 1 *4) but not significant in smoking females 
(odds ratio I * 2). No significant increases in risk were found in 
non-smokers hut small numbers preclude adequate analysis 
(there was only one non-smoking lung cancer patient whose 
mother was a smoker^ To remove the mnfounding effect of 
the other parent, we considered each subset of cases and 
controls for which only one of the parents smoked. The 
respective relative risks, controlled for spouse-smoking 
status, for positive paternal and maternal histories of smoking 
were 0* 95 and 1*47, respectively. Thus, smoking status of 
the mother increases the relative risk of lung cancer* Hut 
smoking status of the father does not l The efTen of maternal! 
smoking did not teem to be dose related, our questionnaire 
did not cover this point extensively because we doubted 
whether children could adequately quantitate their parents’ 
smoking history. The relative risk of lung cancer when both 
parents smoked was 1 *66; there is thus no evidence of an 
additional contribution to risk from paternal exposure, over 
and above that contributed by maternal exposure. 

Given the enhancing efTen of parental smoking on the 
smoking habits of the offspring, the effect of parental 
smoking on relative risk of lung cancer could reflect a subtle 
indirect ttaodition with active smoking by the subject. To 
control for active smoking, a logistic regression analysis was 
done, taking into account all the active smoking variables 
which increase lung cancer risk: age at which case started 
smoking, tar content of usual brand, degree of inhalation, use 
of hand-rolled cigarettes, years of smoking, maximum 
amount smoked. By this method of analysis the relative risk 
associated with maternal smoking was; 1 • 36 (p<0*02) for 
both sexes and 1* 5 (p<0 01) for males. No increase in risk 


TABLf tn-LUWG CANCER CASES ANO CONTROLS (BOTH SEXES 
COMBINED) ACCORDING TO PATERNAL AND MATERNAL SMOKING 
HISTORY 



Father smoker 

Mother smoker 


Yes 

No 

Y„ 

No 

Lung oncer 

579 

590 

182 

1054 

Control 

615 

652 

126 

1214 

Oddi ratio crude 

1-04 

1*66+ 

Oddi mio adjusted for actrrt wnotang 
0c«m»c rtxresaion—*rr text) 

0 83 

1-36* 


*|KO*W. fpCO-Ol. 


was found in this model for female subjects or for subjects 
whose fsthers smoked. The risk wss significantly raised only 
in malt smokers whose mothers smoked. 

Discussion 

Spouse-smoking Effect 

Our data strengthen the contention that heavy, smoking by 
one member of the spouse pair increases the hang cancer risk 
of the non-smoking partner. Heavy smoking by wives may 
increase the risk of the light smoking husband but this finding 
requires fun her analysis and confirmation in larger senes. 
Smoking by husbands did not affect the risk of lung cancer in 
women who smoked (relative risk 1*03), a finding that 
suggests that active smoking is so powerful that it 
overshadows any possible additional effect from concomitant 
passive exposure. 

Hie proportion of lung carcinomas that were 
adenocarcinomas in non-smoking women was 54%, 
compared with 22% for smoking women. The association of 
adenocarcinoma with smoking is weaker than for other 
histological types. The risk of squamous and small cell 
cardnotnas among smokers, relative to a unit risk for non- 
smokers, has been reported to be 15*4, compared with 51 
for adenocarcinoma. 4 Table I may therefore reflea dilution of 
the relation by inclusion of adenocarcinomas. Exclusion of 
adenocarcinomas produced a significant Linear trend in risk, 
as found by Trichopolous et ali* The possibility that 
differences in the chemical composition of mainstream 
(active) and sidestream (passive)smoke may produce different 
proportions of histological types of rumours should be 
considered. The nitrosamine content in sidestream smoke is 
reported to be approximately 50 times greater than that in 
mainstream smoke. 5 

The tffen of the smoking habits of the spouse on lung 
cancer risk was first reported by Hirayama in a Japanese 
cohort study. 1 A cohort study in the United States reported a 
positive but not significant increase in risk for non-smoking 
women married to smoking husbands. 3 A case-control study 
of non-smoking women diagnosed as having lung cancer in 
Greece reported relative risks of approximately 2 • 5 for those 
married to moderate smokers and 3 for those married to heavy 
smokers, with a significant linear trend. 2 Our numbers are 
small but we think that the similarity between our findings 
and those of Trichopolous et al 7 strengthens the suspicion 
that passive smoking may contribute to lung cancer risk. 

Parental Smoking Effect 

As far as we know, ours is the first case-control study oflung 
cancer reporting on parental smoking history. Parents* 
smoking behaviour influences the smoking habits of their 
offspring, 4,7 but we found that the smoking behaviour of the 
father does not influence the lung cancer risk ofhis offspring, 
whereas the behaviour of the mother does. This difference 
may reflea the doser and more prolonged contact that infants 
and young children have with their mothers than with their 
fathers. 

The risk of bronchitis and pneumonia is increased in 
children whose mothers smoke.** This pffea is dose related 
and is greater in the winter, strongly suggesting that passive 
smoking by the infant is causally related to risk of respiratory' 
infeaion. The excess of bronchitis occurs after 6 months of 
age, suggesting that the passive immunity transferred from 
mother to child prevents baaerial colonisation of bronchial 
mucosa. The effect of passive smoking on bronchitis may be 
independent of the mutagenic effea of the tobacco smoke, 10 
and it is probably safe to assume that the child is exposed to 
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both, the irritant and the mutagenic insults carried by 
sidestream smoke. The observation that the bronchitis 
attributable to passive smoking occurs mostly during the first 
year of life and is independent of birth weight may reflect the 
intimacy of mother-child contact in that period of the child’s 
life. 11 Bronchitis in infants may have a long-lasting efTect on 
the respiratory tract as suggested by the increase in the 
prevalence of cough at age 20 in subteas who hive had a 
respiratory illness during the first 2 years of lift, independent 
of current smoking habits. 13 

Whether bronchitis is a causative faaor in lung cancer is 
confounded by the fact that smoking induces both cancer and 
bronchitis. Cohort studies have concluded that “persons who 
smoke cigartrtes run s higher risk of chronic bronchitis than 
Don-smokers and those who develop bronchitis run a higher 
risk of developing lung cancer”. 15 

How maternal smoking causes lung cancer can at this stage 
only be a mrter of speculation; By itself, passive smoking 
during childhood may not be sufficient stimulus for 
carcinogenesis. However, laboratory work has shown that: 
transplacental exposure to carcinogens increases the 
carcinogenic response to post-natal exposure to the same or to 
a different carcinogen; 14 ' 15 bcnzo(a)pyTrne, a mutagenic 
carcinogen found m tobacco smoke, when injected into 
pregnant mice, induces ctneeT of the lung and other organs of 
the offspring; 16 rumours develop in 33% of the offspring of 
pregnant hamster? treated with high dotes of cigarette smoke 
condensate, 17 and small doses of carcinogens can induct 
tumours in fetal tissue. 1 * 

The effects of maternal smoking are only significant m 
males, especially the heavy smokers. Perhaps maternal 
smoking enhances aaive smoking by the offspring in subtle 
ways not deteaed by conventional techniques. If our 
methods for controlling for aaive smoking are not 
sufficiently refined, the increase in nsk associated with 
maternal smoking would not be an effort of passive smoking 
but one of enhancement of aaive smoking behavioural 
partem*. This is a real possibility and we would like to 
encourage further research on the subject. 

Conclusion 

The differences between the effeas of passive exposure to 
spouse and maternal smoking are puzzling. Passive exposure 
to spouse smoking is mostly deteaed in non-smokers and 
light smoking males; maternal passive smoking effeas are 
seen mostly in smokers. Passive smoking from spouses is 
introduced in adult life and in smokers is concurrent with 
their own aaive smoking. The magnitude of such an effea 
may be low when compared with aaive concomitant smoking 
and it may not be deteaable when both types of smoking are 
present. 

Maternal smoking, on the other hand, exerts its influences 
early in lift and in the absence of aaive smoking is probably 
insufficient to product carcinogenic effeas. Our findings 
indicate that maternal smoking results in a slight increase in 
lung cancer nsk but do not indicate whether the effea is due 
to enhanced aaive smoking of the offspring or to enhanced 
susceptibility to lung cancer indu a ion after the challenge of 
aaive smoking later in life. 

Our findings point to the need for more research on the 
subien of passive smoking and cancer. Since large numbers 
of cases may be needed for adequate epidemiological analysis, 
mulu-mstitutional collaboration may, be indicated. 
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ANAPHYLACTOID REACTIONS TO 
NEUROMUSCULAR BLOCKING AGENTS: A 
COMMONLY UNDIAGNOSED CONDITION? 

P. R. Youngman R. M. Taylor 

J.D Wilson 

Dcpanmems oJMtdxane and Pkarmacoicfy, Vmversiry of Auckland' 
School of Methane, Auckland^ Sets Zoaland 

Summary A group of 28 pstienu with extreme, life- 
threatening sensitivity to suxamethonium 
was identified and 15 were studied in detail by skin-testing. 
The ftmale/male ratio was 8/1. Sensitivity may be present 
without previous exposure to suxamethonium; in 3 patients 
reactions occurred during the first exposure to anaesthesia. 
Most patients showed one or more crow-sensitivities to 
alcuronium, tubocurarine, and gallamine. Signs of 
circulatory collapse were the sole presenting feature in 50% of 
the patients. Histamine retease induced by the drug in vino 
was demonstrated in tome instances. 


Introduction 

Drugs of the muscle-relaxant group are commonly 
implicated in systemic reactions, sometimes life-threatening, 
which occur during general anaesthesia. Since 1977 patients 
at our hospital who have had severe anaesthetic reactions 
have been iin-tested to determine drug sensitivity. After two 
deaths attributed to suxamethonium in Auckland in 1982, a 
study of known sensitive patients was undertaken, initially to 
determine whether ‘Ethycholine’, the only suxamethonium 
chloride available id New Zealand, differed in provoking 
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Buffler, P.A., Pickle, L.W., Mason, T.J. and Contant, C. , "The 
Causes of Lung Cancer in Texas," Lung Cancer: Causes and 
Prevent ion . eds. M. Mizell and P. Correa (New York: Verlag 
Chimie International, 1984): 83-99. 

This population-based case-comparison interview study 
examined individuals in six Texas counties "to evaluate the 
association of lung cancer with occupational and other environmental 
exposures." Only cases with histological or cytological 
confirmation were included in the interview phase. A total of 935 
cases (460 females, 475 males) and 948 frequency-matched controls 
were interviewed. In excess of 75% of the interviews in each 
category were with proxy respondents (next-of-kin). 

Adjusted (for personal smoking status) odds ratios for 
nonsmokers living with a household member who smoked regularly 
were 0.52 (95% Cl 0.15-1.74) for males (based on 5 cases, 56 
controls) and 0.78 (95% Cl 0.34-1.81) for females (33 cases, 164 
controls). The authors reported no statistically significant trend 
for increased risk with increased years of living with a smoker in 
females; they noted a suggestion of increasing risk in males, but 
noted their small sample sizes as well. None of the RRs reported 
in this part of the analysis was statistically significant. 

Statistically significant increased ORs were reported 
for males employed in construction, chemical, metal and 
transportation industries, and for females employed in clerical 
occupations. 
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Preface 


. The main cause of lung cancer is cigarette smoking; about that the scientific 
work reported in this book leaves no doubt. Approximately 90% of the deaths 
from lung cancer and almost one-third of the deaths from cancer of all kinds can 
be traced directly to smoking. In 1932, about 129,000 Americans died from 
smoking-related cancers, according to estimates from the Office of Smoking of 
theU.St Department of Health and Human Services. But cancer is not the only 
disease smokers have to fear: the habit also causes elevated rates of heart 
disease. 

According to research reported in this volume, about one in four regular 
cigarette smokers will be killed before their time by the habit. And the magnitude 
of the problem is greater than usually is realized, Of every 100 healthy young 
male smokers in England statistics predict that one will die a victim of violent 
crime, two will be killed in traffic accidents, and 25 will die from a disease 
brought about by cigarettes. Similar proportions of deaths will occur in the 
United States. Women are quickly gaining equality with men in the lung 
cancer arena: in 1982, lung cancer surpassed breast cancer as the leading cause 
of cancer deaths among women in eight states. The pattern, which is believed 
to be nationwide, is attributed to an increase in smoking which began among 
women 50 yean ago. 

The cost for smokers is high in terms of dollars as well as health. In 
Louisiana, where 2,100 persons die every year from lung cancer, more than 
$500 million annually are spent on the purchase of cigarettes and medical 
costs and loss of earnings account for approximately $586 million per year. 
The state—especially its southern area—has one of the highest cancer rates in 
the nation, and many of the studies in this volume look at some of the reasons. 

Several papers demonstrate that smoking no longer can be considered a 
personal habit concerning only smokers. Passive smoking—smoke inhaled 
from nearby smokers—increases the lung cancer rate. Research conducted in 
Japan has demonstrated that nonsmoking wives of heavy smokers suffer a 
lung cancer risk at least twice as great as nonsmoking wives of nonsmoking 
husbands. Research has also shown that radioactive materials are a common 
component of dgareue smoke. Other studies in the book explore therelation- 
ships of nutrition, smoking, and lung cancer: a precursor of vitamin A that 
comes from green and yellow vegetables can perhaps lower cancer risks. 
Smoking can work synergistically with occupational exposure to cancer- 
inducing a genu to increase dramatically the risk of lung cancer. Studies have 
shown that some individuals may have genetic factors that make them more 
susceptible to certain environmental carcinogens. 

xi 
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PREFACE 


Ggareue smoking is a form of drug dependence because nicotine is an 
addiction-causing drug. And rigamte smoking is known to cause cancer. The 
addiction to this toxic drug produces many times more deaths than addictions 
to marijuana, morphine, and cocaine combined. Yet those drugs are illegal. 
Why then, one may ask, are cigarettes advertised and sold all over the world? 
When cigarette addiction began about 60 yean ago, its deleterious effects on 
health were not known because smoking-induced cancers can take as long as 
SO yean to develop. Now, cigarettes art a multibillion dollar industry with 
extremely well-organized lobbies and advertising efforts. Well over SI billion 
each year are spent on efforts to promote this addictive and deadly drug: that 
sum is more than the total budget of the National Cancer Institute. 

What can be done? Some of the research in this volume explores the 
alternatives. Abolishing smoking, of course, is unrealistic, but other efforts 
b61d promise. Reducing tar in cigarettes may. over the years, reduce cancer 
rates, but in absolute numbers, lung canceT deaths are likely to go on increas¬ 
ing well into the twenty-first century due to saturation marketing efforts and 
increases in absolute numbers of smokers. Public education efforts about the 
deadly effects of smoking are inadequate at the present time and could be made 
much more effective. And legislation—with higher taxes—can make a differ¬ 
ence. In Finland ambitious new laws were enacted in 1977: these laws prohibi¬ 
ted advertising and sales promotion of cigarettes; forbade smoking in all 
public places except in designated areas; outlawed the sale of tobacco products 
to persons under 16 years of agr, reserved money from tobacco tax revenue for 
developing health-oriented government tobacco policy; and made the govern¬ 
ment responsible for establishing the limits of harmful components in 
tobacco products. Finland now leads the world in reducing lung cancer 
deaths, especially in younger individuals. 

The best way to change smoking patterns, which would automatically 
affect lung cancer occurrence, is to convince young people never to begin 
smoking. Parents must be aware of their responsibilities as role models and 
schools should make a health education program emphasizing the hazards of 
smoking a pan of instruction from kindergarten through college. 

The college students from Tulane s Chapter of Alpha Epsilon Delta, recog¬ 
nizing the hazards of smoking, helped with various phases of the conference 
and continue to sponsor antismoking activities. In fan, plans for this book 
began when Alton Ochsner became an honorary member of AED (the 
National Pre-Medical Honor Society). We were seated around a banquet table 
in a New Orleans garden district restaurant when the International Lung 
Cancer Update Conference was first discussed. Dr. Ochsner planned to present 
a short history of lung cancer at the conference, for as he told us *\ .. . . this 
disease has grown up with me. It did not exist when 1 was a medical student.'* 
Unfortunately Alton Ochsner died before the conference convened, so this 
volume lacks his historical perspective. Nevertheless, this book is dedicated to 
the memory of Alton Ochsner and we were pleased to have his son. John 
Ochsner. participate in his stead. We gratefully acknowledge the continuing 
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aid of the student members of AED and their antismoking efforts; as well as 
the help of Diana Pinckley, Director of Tulane University Relations, and heT 
efficient staff for their aid in cover design and various aspects of production, 
The organizers of the conference are especially indebted to Lorraine Mizell. 
whose untiring work helped make the meeting a success and whose continu¬ 
ing efforts and administrative expertise helped produce this monograph. 

The conclusion is clear: cigarette smoking causes lung cancer. If scientists 
and concerned citizens can communicate that simple message to the public, 
the cigarette advertising salvos and lobbying efforts may all be for naught. 
There wilt then be hope of controlling this disease. 

Merle Mizell, PhD 
Pelayo Correa, MD 
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As a result ofbringing \ht worid*» authorities on Jung cancer research together 
in New Orleans to present and exchange research findings about the sate of the 
an in this field the world has seen chat Louisiana is seriously concerned about 
this dread disease and intends to promote scientific research in order to address 
this problem. Therefore the state's image with the scientific community has been 
enhanced worldwide. 

Louisiana's citizens have benefited bom this conference because they received 
the most current and reputable advice from the foremost experts in the field 
about what they can do to enhance their chances of living lung-cancer-free lives- 
They teamed that this disease is largely self-inflicted. 

Finally the scholars, scientists, and medical practitioners in Louisiana's insti- 
tudons of higher learning, as well as the scientific community outside our colleges 
and universities, have benefited from the opportunity to exchange information 
with, ask questions of and interact with the experts who participated in this 
conference. 

The International Lung Cancer Update Conference was a tremendous success, 
and we at the Board of Regents are exnemely pleased to have been a pan of vl 

William Aranmux^ P9i£> 
CommiBumir of Hi gAer Education 
Louisiana Board of Rtfrtis 

Sponsoring a conference is an uncommon event for the Louisiana Board of 
Regents* Research and Development Program. Generally only research projects 
which address issues that are of particular concern to the state (eg, hazardous 
waste, economic development, wetlands, the state's high incidence of cancer) are 
supported with these state-appropriated funds. Since one of the goals of this 
program, however, is to upgrade the quality of research in Louisiana's institu¬ 
tions of higher learning, the Board of Regents and its Advisory Commioee on 
Research and Development decided that sponsorship of this conference not only 
was appropriate, but also would be a decided investment in the future of quality 
cancer research in the state. 

In sponsoring ibis conference, the state provided its scientists a rare and 
perhaps unique opportunity to learn from and exchange ideas with the world's 
foremost authorities in the lung cancer field in a convenient location and forum 
The knowledge and information the state's scientists gleaned as a result of this 
conference should stimulate interest in this area, as well as promote the submit 
sion of research applications to the RJkD Program that are at the forefront 01 
knowledge in this field. 

The response to this conference from the Louisiana scientific and medica 
communities was overwhelmingly positive. The Board of Regents was forrunat* 
that the organizers of the conference were responsible and talented individual 
who undertook this task in a serious and dedicated manner. Their hard work am 
combined talents, in conjunction with the outstanding speakers and excellen 
scientific presentations, made the conference an unequivocal success. On behal 
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tance of cigarette smoking as the major causative factor in lung cancer. 

Environmental hazards (eg. air pollution and asbestos) and host factors (eg. 
genetics and nutrition) play a small role in the overall etiology of lung cancer. 
The nos important conclusion of the International Lung Cancer Update 
Conference is that an international emphasis should be placed on smoking 
cessation programs aimed not only at high-risk adult populations but more 
importantly at all adolescents. 

The only rational approach is to prevent lung cancer by getting individuals to 
either »op smoking or never to start to smoke cigarettes. 
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ABSTRACT 


A popuianon-haxed case-companion interview study of lung cancer was conducted from 
1979 to 1982 in six Texas coastal counties—Orange, Jefferson. Cham ben, Harm, Gal¬ 
veston, and Brazoria—to evaluate the association oflung cancer with occupational and other 
environmental exposures. Lung cancer mortality rates in these counties consistently have ex¬ 
ceeded lung cancer mortality rates observed for Texas and the United States from 1950-1969 
to 1970-1975 for both sexes and races (white and nonwhites). 

Histologically and cytologically confirmed incident cases diagnosed during the interval 
July 1976 to June 1980 among white male and female residents aged 30-79 years were ascer¬ 
tained from participating hospitals in the six-county area. Both population-based and de¬ 
cedent comparisons were selected and matched on age, race, sex, region of residence, and 
vital status at time of ascertainment. 

The exposures of primary interest in the study of lung cancer are those associated with oc¬ 
cupation (employment in specific industries and occupations) in conjunction with tobacco, 
alcohol, diet. ; and residential exposures. 

Kty Words: Smoking history, petro c hemical industry, histologic types, construction 
workers, chemical manufacturing, transportation 

Introduction and Background 

Data presented by Doll and Peto (1) and related reports (2) indicate that 
respiratory cancer sites, dominated by lung cancer, show the most dramatic in- 
creases of all cancer sites over the past 30 yean/Therole of smoking in the etiology y 
yf respiratory cancer has been well documented vXn addition, lung cancer is 
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recognized as possibly the most important work-related cancer. However, the in¬ 
teraction between smoking and occupational exposures and the increased mk that 
may be attributed to an occupational exposure has not been very well characterised 
for a large number of workplace exposures. 

A population-based case-comparison interview study of lung cancer, obtaining 
detailed occupational histories, was conducted in six Texas coastal counties where 
King cancer mortality rates were elevated (3), Figure 1 shows the location of the 
counties of Orange, Jefferson, Chambers, Brazoria, Galveston; and Harris, a 
highly industrialized area where Houston is located. Approximately 25% (3.5 
million) of the total state population in 1980 resided in this southeastern coastal 
area, the majority (77.5%) in Harris County. 

Newly diagnosed, histologically confirmed cases oflung cancer in white females 
(including Hispanic) were ascertained from July 1977 through June 1980 in Harris 
County (3 years) and from July 1976 through June 1980 for the surrounding five 
counties. Similarly, cases among white males (including Hispanic) were ascer¬ 
tained for four years (July 1976 through June 1980) for the five less urban but in¬ 
dustrialized counties, excluding Harris County. Background lung cancer mortality 
rates for white males and females were examined by Texas State Economic Area 
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Figure 2. Lung cancer mortality 1970-1975 for white male*. 

(SEA) for the time period (1970 to I975 1 ) immediately proceeding the caec- 
comparison study . As shown in Figures 2 and 3, these maps consistently document 
the significantly higher lung cancer mortality rates observed earlier for both white 
males and white females in these Texas coastal counties. The dark areas along the 
upper Texas coast are the Beaumont SEA (Orange and Jefferson counties), the 
Houston SEA (Harris County), and the Galveston SEA (Galveston County). Age* 
adjusted mortality raxes (adjusted to the I960 United States population) in these 
areas are in the top 10% of rates for SEAj in the United States and art significantly 
higher than the white male or white female lung cancer mortality rate for the total 
United States population. For white {males in Harris County, this excess was 
notable for both the rate and the tread in the rate from 1950 to 1975 (4). For all 
ages, combined, the overall excess in lung cancer mortality in the Texas study area 
is approximately 30-40%, but this is considerably greater for some age groups. 

Occupational and industrial exposures of importance for residents of the Texas 
coastal area include those associated with shipbuilding and repair, chemical and 

’Exduding deathi for 1972. 
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Figure 3. Lung cancer mortality 1970-1975 for while females. 

pcir chemical manufacturing, petroleum refining, construction, and metal in¬ 
dustries. The largest United States based chemical and synthetic rubber production 
facilities are located in the study area, so a high proportion of the working popula¬ 
tion currently is employed or haj been employed in these industries. For some of 
the smaller counties, such as Orange and Jefferson, where a single industry is 
dominant, as high as 27% of the working population reported being currently 
employed in chemical and allied products manufacturing compared with 2% for 
Hams County (5). 


Methods 


Histologically confirmed incident cases of lung cancer diagnosed among white 
male and female residents (including Hispanic) of the study counties for the 
designated time intervals (July 1977 through June 1980 for females in Harris 
County and July 1976 through June 1980 for males and females in other counties) 
were ascertained by review of hospital and state records. Hospitals in the study area 
that were not already participating in the Statewide Cancer Reporting Program 
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Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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were contacted and nked to participate in the study . Population-based and dece¬ 
dent comparison subject* were *elected from *tate and federal reccrd* and matched 
to cases on age, race, sex, vital statu* at time of ascertainment, and county of 
residence (Ham* County or other five counties). Hispanic study subject* were 
identified systematically by use of an algorithm to identify Spanish surname. 
Medical record* were abstracted by state*trained abstractor* to obtain relevant 
disease and demographic data. Following contact with the family physician (for 
cases only), personal interview* were conducted with study subject* or with the 
next of kin of decedent cases and comparison subjects, using established criteria for 
electing the most appropriate next of kin respondent*. Interview* were conducted 
by trained interviewers in the home using a standardized interview protocol. 
Detailed information regarding the primary exposures of interest was collected, 
specifically smoking history, work history, residential history, and drinking 
history. 

Industries of employment were coded to the Standard Industrial Classification 
(SIC) (6) and occupation* were coded using the Dictwnoy of Occupational Tula (7). 
The Mantel-Haenszel summary chi-square and odd* ratio statistic* were calculated 
(8). Confidence interval! (95%) were calculated using the method of Mietrinem (9). 


Results 

A total of 56 of the 67 hospital* in the six-counry Texa* study participated in the 
ftudy, including all of the seven large hospital* (500 or more bed*). Ten of the 11 
smaller hospital* that did not participate were located in Harris County. Therefore 
we were able to ascertain 92.2% (1520 cases) of the total 1649 incident white male 
and female lung cancer cases (including Hispanic) estimated for the 3* to 4-year m- 
terval (mid-1976 or 1977 to mid-1980). The number of incident case* wa* eiri- 
mated by adjusting age-race-sex-county mortality rates by population growth and 
an incidence: mortality ratio of 1.35:1.0: Case ascertainment was higher for resi¬ 
dent* of counties other than Harris County, 97.2% v* 82.1% (Table 1). A total of 
766 female and 754 male cases were ascertained representing, respectively, 88.7 
and 96.1 % of the total estimated incident cases ascertained Hispanic females ap¬ 
pear to be poorly ascertained (38.1 %), but thi* may be related to the classification 
hased on Spanish surname which may not be an effective technique for ascertain¬ 
ing mamed Hispanic females. 

All ascertained cases will be used for determining age-race-sex and county lung 
cancer incidence rate* for the study area. A total of 88.9% of the ascertained cases 
were included in the interview study. Some cases (110, or 7.2%) lacked histologic 
or cytologic confirmation of lung cancer and were ineligible for the case- 
comparison study. For the majority of these cases (79, or 71.8%) the basis of the 
lung cancer diagnosis was radiologic or clinical evidence. There was insufficient 
diagnostic information available on the remaining 31 cases. Additional losses of 
study subjects in the case-comparison study were related to race and residential 
eligibility criteria; unable to locate; moved out of interview area; physician, 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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Table I. Lung cancer case ascertainment in Texas srudy 
by sex, ethmc groupi and area, 1978-1980 



Number 

mrimafd 

Number 

■wniiawf* (%) 

Number 

caoc* interrirved 1 

White Fro hici 

Anglo 

872 

750 (93.2) 

449 

Sptnuh surname 

42 

l« (M l) 

11 

Total 

864 

766 (88.7) 

460 

White Male* 

Anglo 

767 

730 (95.2) 

460 

Spanish surname 

18 

24 (133.3) 

IS 

Total 

785 

754 (96.1) 

475 

Area 

Ham* County 

567 

468 (82.1) 

275 

(female* only, 

1977^-1900) 

, Other countle* 

1082 

1052 (97 2) 

660 

Total 

1649 

1520 (92.2) 

935 


‘include* 1 !0 cun without htnoiofit confirmation tntf en additional 15 on estimated to be tncngibk. m teriM of 
racx end rr w rimcr cntfru 

fcJttiudei cur* ir»elif>b*e not beared. rtfumli by phvwcian. hospital or «n*dv *ubjeci end cun tniemrwrd Mtd 
fcberqvrmiy dermAed ai ineligible or dei re be o/ poor quality 


Table 2. Texas lung cancer study population by sex, study group, and ethnicity 



Com* 

Study group 

Cm troll 

Total* 

Total 

Female 

460 

482 

942 

Male 

475 

466 

941 

Total 

935 

948 

1683 

Spanish fumame 

Female 

n 

20 

31 

Male 

15 

19 

34 

Total 

26 

39 

65 


hospitaJ, and subject refusals; and poor quality interview data. Overall study sub¬ 
ject refusal rates were 7,7% and 10.7% for decedent cases and controls respec- [ 

dvely, and 13.5% and 20.6% for living cases and controls, respectively. A total of 
935 interviews was completed with eligible cases (460 females and 475 males) and 
948 interviews with frequency matched comparison subjects (Tablfc 2): Included in 
these totals are 26 Spanish surname cases and 39 comparison subjects. Separate 
analyses art not presented at this time for these study subjects. 

The average duration of time study subjects resided in the county of diagnosis or 
in the six-county study area is over 25 yean for all study groups. The majority of 
both male (86%) and female (82%) cases were decedent cases and were slighdy 
older mx time of diagnosis than the living cases (Tables 3 and 4). The distribution of 
age at diagnosis is compared for male and female study groups in Figure 4. A 
higher proportion of the female cases was diagnosed before age 60 (45:4%) than 
male cases diagnosed before age 60 (34%). 
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Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Table 3. Number and percentage of male lung cancer cases 
by age at diagnosis and type of respondents Texas, 1976 to 1980 






Typ* of respondeat 




Total 




Seif 



Next of kin 






Aft at 

Ckb 

Centrals 

Coses 

Centrals 

Cam 

Contrail 

4iaf»otu 

(?«") 

No 

% 

No 

% 

No 

* 

No 

% 

No 

% 

No 

% 

30-39 

1 

1.3 

1 

16 

3 

0 7 

2 

0.3 

4 

0 8 

3 

0.6 

*0-49 

3 

1.3 

7 

10.9 

28 

6,9 

34 

8.3 

33 

7.0 

41 

8 8 

JO-39 

23 

34 3 

22 

34.4 

102 

23.0 

98 

24 4 

125 

26.2 

120 

23.7 

60-69 

31 

47.0 

23 

33 9 

163 

40.4 

164 

40 8 

196 

41.3 

18.7 

40.2 

70-79* 

7 

10.6 

11 

17.2 

no 

27:0 

104 

23.9 

in 

24.7 

11.5 

24.7 



100j0 


100.0 


100.0 


100.0 


100.0 


100.0 

Total* 

67 


64 


408 


402 


473 


466 



Tabic 4. 

Number and percentage of female lung cancer cases 




by age a i diagnosis and rype of respondent, Texas, 1976 

to 1980 






Type of respondent 




Total 




Soil 



Next of kin 







Casca 

Coo troll 

Ca 

MS 

Contrail 

Com* 

Contrail 














No 

% 

No 

% 

No 

% 

No 

% 

No 

% 

No 

% 

30-39 

0 

0.0 

3 

2.6 

6 

1.6 

3 

1.4 

6 

1.3 

8 

1.7 

40-49 

9 

111 

12 

10.3 

40 

10.6 

30 

13.7 

49 

10.6 

62 

12.9 

50-39 

36 

44 4 

33 

47.4 

118 

31.1 

104 

26 4 

154 

33.5 

159 

33 0 

60-69 

24 

29 6 

34 

29.3 

133 

40.4 

133 

36.9 

177 

38 5 

169 

33 1 

70-79 ♦ 

12 

14.8 

12 

10.3 

62 

16 4 

72 

19 7 

74 

16 1 

84 

1.7 4 



100.0 


100:0 1 


100.0 


100.0 


100.0 


100:0 

Tot aii 

81 


116 

379 


366 


460 


482 



Proportions of male and female cases and comparison subjects using tobacco, 
cigarettes, alcohol, or who “ever lived with household member who smoked 
regularly" are compared in Table 5: Ninety-seven percent of the male cases and 
91% of the female cases reported ever smoking cigarettes but a higher proportion 
of the female than male cases reported smoking cigarettes currently , 68% vs 54%. 
Proportions of heavy smokers and use of alcohol (ever) were higher for cases than 
comparison subjects and for males than females An ex tr em ely high proportion of 
both female cases and comparison subjects report having lived with a household 
member who smoked regularly, 93% vs 88%. 

AJthough the patterns of risk differed for males and females (Tahle 6), the odds 
rarios for all smoking variables were statistically significant at the p • .05 level. 
Among males, ex-smokers had a risk higher than current smokers, whereas in 
females the riik was lower in ex-smokers. The highest odds ratio for females was 
observed for current smokers, 7.9 vs 5.0 for ex-smokers. Odds ratios for the ac- 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Fifur* 4. Age distribution (age ai diagnosis) for male and female study subjects. Texas lung 
cancer study, 1976-1980. Clear columns, cases; shaded columns, controls. 

cumulated lifetime cigarette dose, expressed as pack-years, were higher for males 
in the low and moderate categories but associated with a similar gradient in both 
males and females. No difference in risk was associated with the use of filtered 
cigarettes for either males or females. 

The role of “passive smoking” in contributing to risk of lung cancer was exam¬ 
ined (Table 7). In this analysis the crude ^or unadjusted) odds ratio are increased and 
significant for both males and females, 1.4 and 2.1, respectively. However, when the 
confounding effect of individual subject smoking was controlled by stratifying the 


Table 5. Proportion of cases and controls reporting use of tobacco, 
cigarettes and alcohol by sex, Texas lung cancer study, 1976-1980 



* 

Maks 

Fcmaks 

Cases 

Controls 

Cases 

Controls 

Tobacco (ever) 


0.99 

0.90 

0 91 

0 59 

Cigarettes (ever) 


0.97 

0.80 

091 

0 39 

Cigarettes (current) 


0.54 

0.47 

0 68 

0 38 

Cigarettes (light) 


0.08 

0.10 

0.08 

0 17 

Cigarettes (heavy) 


043 

0.29 

0.34 

0 13 

Alcohol (ever) 


066 

0.81 

0.78 

0 63 

Lived with a smoker 


0.76 

0.70 

0.93 

0 88 
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Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Table 6. Odds ratios* associated with smoking variables 
for males and females, Texas lung cancer study, 1976-1980 



Make 

Fcmake 

Ever smoked 

10 12 

6.89 

Current smoker 

9.59 

7.89 

Ex-nsoker 

10 85 

5.00 

Pack-years 

Low (0-35). 

6 24 

3.21 

Moderate (36-61) 

9 39 

7.96 

Hifh (H *) 

13.05 

13.35 

Filtered cigarettes 

Yes 

9 39 

7 11 

No 

10:25 

6.06 

Both 

12.27 

7 09 


*AH *ki ■fnJkant m p < 05 


male and female study groups into smokers (ever) and nonsmokers (never) and ex¬ 
amining the adjusted odds ratios, there was no significant increase in risk associated 
with passive smoking In fact, the odds ratios for nonsmokers living with a regular 
smoker were not increased for either malts or females, 0 52 and 0.78, respectively. 
However, odds ratios for smokers living with a regular smoker were increased, al¬ 
though not significantly, 1.28 and 1.80 for males and females. The overall odds ra¬ 
tios (adjusted) associated with passive smoking were only slightly increased and not 
significant Tor either males or females, 1.2and 1.3, respectively. When the possibility 
of a “passive smoking” effect was examined among nonsmokers by number of yean 
lived with a regular smoker, there waj very little difference in riik for females who 
lived with a regular smoker for 0-32 yean (Table 8). The odds ratios for males sug¬ 
gest an increase by are based on smaller numbere than the analysis in females. 


Table 7 . Oddi ratios for pasiive smoking (household member smoked 
regularly )i in Texas male and female lung cancer srudies. 1976-1980 




Yee 


No 

Oddi 

95 % 



Cam 

Control 

Cam 

Control 

ratio 

Confidence interval 

X* 

Males 








Crude 

Self ever tmokrd 

363 

329 

93 

119 

1.41* 

1.04, 1.92 

48 

No 

5 

36 

6 

34 

0.52 

0.1S, 1.74 

1.2 

Yee 

357 

273 

•7 

85 

1.2$ 

0.91, 1.79 

2.0 

Overall (MOR) 
Females 





1.20 

0.87, 1.63 

1.18 

Crude 

Self ever Booked 

429 

425 

24 

51 

212* 

1.29, 3.30 

9.03 

No 

33 

164 

8 

32 

0.78 

0.34, 1.81 

0.3 

Yee 

396 

260 

16 

19 

1.80 

0 92, 3.38 

3.0 

Overall (MOR) 





1.30 

0.78, 2.18 

1.0 


V < .05 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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Table 8. Oddi ratios associated with passive smoking 


Em lire vitfc household 
member who tmokad 

Number 

04* 

ratio 

Confidence 

intern) 


Malm 

Total nowDoken 

61 

0.52 

0.15, 1.74. 

1.2 

{>■32 yean 

49 

0 40 

0 10. 1.58 

18 

W-* yean 

10 

1 56 

0 30. 8.05 

0 3 

Femalae 

Total aofiSDofccn 

201 

0:78 

0 34. 1 81 

03 

0-32 yean 

97 

0 62 

0.24. 1 63 

0.9 

S3* yean 

99 

0 93 

0 38. 2.28 

00 


Histologic types of lung cancer were classified according to the Worid Health 
Organization (WHO) clarification (10). The four majpr cell types account for 
75-85 % of the cases in both the mate and female series and the cell 1 type distribu¬ 
tion by age group is shown for males and females in Table 9 Adenocarcinoma is 
the predominant King cancer cell type in both young (30-49 years) males and 
females, comprising 37.8% (males) and 38,9% (females) of all lung cancers among 
pr-soru aged 30-49 years at diagnosis. There is a marked shift with age in this pat¬ 
tern such that for both males and females aged 70 or older at diagnosis the 
predominant cell type is squamouj or epidermoid (accounting for 40.5% of all 
among males and 31.0% among females). Overall, squamous was the 
predominant cell type among males (42.2%) and adenocarcinoma among females 
(35.5%). These partems held for both smokers and nonsmokers except for 
nonsmoking males, in whom 6 of 11 (54.5%) cases were adenocarcinoma. 

The risk associated with smoking was examined by cell type, specifically odds 
ratios for smoking categories within the adenocarcinoma series compared with 
non adenocarcinoma cases (Tables 10 and 11). The odds ratios for smoking 
categories based on pack-years were all significant, emphasizing the increased risk 
of lung cancer (all types) associated with smoking However, the gradient of risk, in 
both males and females, was markedly different for adenocarcinoma compared 
with nonadenocarcinoma (ail other lung cancer) cell types. There were 104 cases of 


Table 9. Male and female lung cancer cases by 
histologic type and age. Texas. 1976-1980 


c«ntrp* 



Malm 





Fes 

kales 



30-49 year* 

50-69 year* 

70- 

year* 

30-49 yean 

50-69 yean 

70- 

yean 

N# 

% 

No 

% 

No 

% 

No 

% 

No 

% 

No 

* 

Squamous 

8 

21.6 

112 

34 8 

47 

40.5 

M 

20 4 

74 

22:6 

22 

31. (> 

Small cell 

4 

10.8 

64 

20 l 

16 

13.8 

10 

IB 5 

92 

28 1 

11 

15..' 

Adenocarcinoma 

14 

37.8 

73 

22.9 

17 

14.7 

21 

38 9 

99 

30.3 

19 

26 1 

Large ceil 

2 

5 4 

19 

6,0 

9 

7.8 

4 

7 4 

11 

3 4 

3 

4 : 

Other 


24.4 


16 2 


23.2 


14 8 


13 7 


i2.: 

' Total 


100j0 


100 0 


100.0 


100 0 


100 0 


100 f 


o 

ro 

CO 

CO 




Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Table 10. Odd* ratio* associated with smoking for lung cancer 
cell type* in male*. Texas lung cancer study, 1976-1980 


Call type 

Sinking 

category 

(pack-year*) 

Odd* 

ratio 

Coafidctac* 

iaurrala 

X* 

Adenocarcinoma 

Lew 

3 83 

1 44. 1031 

8.04 


Moderate 

4 45 

1.72. 11.48 

10 93 


High 

5.3* 

2.14. 13.56 

15.21 

Nonadenocarci noma 

Low 

6 M 

273; 15.84 

21.57 


Moderate 

H.30 

4.8?, 26 19 

43.75 


High 

15.41 

6.73, 33.25 

63 34 


Table M* Odd* ratio* associated with smoking for lung cancer 
cell types in females. Texas lung cancer study, 1976-1980 

Cell type 

Smoking 
category 
(pack-year*) 

Odd* 

ratio 

Confidence 

iatenrel* 

X* 

Adenocarcinoma 

Low 

2 16 

1)8, 3.98 

6.37 


Moderate 

4.32 

2 40. 7.79 

26.11 


High 

7.80 

4 28, 14.20 

52.93 

Nonadenocarcinoma 

Low 

4.17 

2.34, 743 

25.80 


Moderate 

10 97 

6.27,, 19.20 

•6.87 


High 

18.90 

10.61. 33.67 

126.13 


adenocarcinoma in the male series and 139 in the female series. A much steeper in¬ 
crease in risk associated with lifetime cigarette dose (pack-years) is observed for all 
other lung cancer cel] types compared to adenocarcinoma. These patterns are sum¬ 
marized in Figure 5. 

Preliminary analyses of the detailed work histories is based on the usual occupa¬ 
tion and usual industry of employment as reported or as summarized from the 
work history for self and spouse. Examination of the work histories indicates that 
approximately 78% of the study subjects spent more than half of their reported 
working time employed in the occupation reported as their usual occupation, Usual 
industry of employment was determined by selecting the industry in which a sub¬ 
ject was reported to have been employed for the longest duration of time. Odds 
ratios, adjusted for smoking (ever/never) were determined to identify whether an 
increased risk was associated with employment in a given occupation or industry 
for both males and females. Using the Professional/Technical category as a referent 
lor males (odds ratio • 1). none of the odds ratios for the other occupational 
categories was significantly increased (Table 12). Odds ratios (OR) for usual in¬ 
dustry of employment were similarly calculated using the sales category (SIC 
50^59) as the referent (OR • 1.0) (Table 13). Significantly elevated odds ratios 
were observed for several industrial categories, specifically construction (SIC 
13-17), chemical manufacturing (SIC 28), metal manufacturing (SIC 33-34), and 
transportation (SIC 40-49). In addition^ an elevated odds ratio (OR - 2.44) of 
borderline statistical significance (at the .05 level) is observed for oil and gas extrac¬ 
tion (SIC 13). 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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figure 5. Odds rarios associated with i smoking by lung cancer ceil rype 

The rrujoriry (approximately 60%) of the females reported their usual occupa¬ 
tion as housewife. Using this category as the referent (OR - 1.0), smoking- 
adjujted odds ratios (ever/never) were calculated for the remaining categories 
(Table 14). Although there are several categories with elevated odds ratios, only the 
odds ratio for the clerical category (1.57) is significant. The odds ratio for the serv¬ 
ice category (1.57) is similarly increased, and of borderline statistical significance. 


Table 12. Adjusted' odds ratios for usual occupation 
in Texas male lung cancer study, 1976-1980 


Ocrapatioa 

category 

Total amber 
ia category 
(cases and cob troll) 

Odds 

ratio 

Confidence 

interval 

X 1 

CJerical/Saies 

94 

0 61 

0.36, U04 

3.33 

Service 

50 

1.12 

0 60 , 2 09 

0 13 

Agriculture 

39 

0.89 

0 44, 1l84 

0 09 

Processing 

77 

0.80 

0.47, 1 38 

0 63 

Machine trades 

77 

1.37 

0.78. 2 39 

1 19 

Bench work 

14 

1.04 

0.34, 3 19 

0.0. 

Structural work 

275 

1 46 

0 96. 2 20 

3 15 

Miscellaneous 

140 

0 89 

0.55. 1 44 

0.22 

Profe»ional/Techn icaJ 

137 

1 00 

— — 

— 


*Adjuar«d for imoting (ev« 7 «wv*r). 


O 


CO 

CO 
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Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Table IS. Adjusted* oddi ratio* for usual induitry of 
employment in Texas male lung cancer study, 1976-1980 


lafciinj 

caUfery (SIC imbci) 

Total snabv 
ia category 

Odds 

ratio 

Confidence 

iatm-nl 

X* 

Agncufrurr (01-09) 

30 

1.64 

0.70, 3 83 

1.31 

Oil/gma ettrtci (13) 

78 

2.44 

1.00. 5.97 

3 82 

Other mining (10-12, 14) 

8 

0.72 

0.19, 2.80 

0,22 

Ccnstruetton (16-17) 

130 

2.36* 

1.49, 4 41 

11.30 

Chemical (28) 

60 

2.16* 

1.10. 4.24 

5.04 

Petroleum (29) 

178 

1 34 

0.91, 2.60 

2 63 

Metals (33-34) 

23 

3 38* 

1.36, 8.39 

6.90 

Shipbuilding (373) 

27 

1.91 

0.83. 4 42 

2.29 

Other manufrcrunng 

32 

1.33 

0j77, 3.12 

1 31 

(20-39 minus above) 

Transportation (40-49) i 

120 

2.57* 

1.47,. 4.32 

10.68 

Personal services (60-69, 

63 

1.73 

0,91, 3.29 

2.76 

30.91-97) 

Profcsswnal/Govcmmentai (70*79. 81-87) 

83 

1.34 

0 73, 2 44 

0.91 

Saks (SO-19) 

97 

1.00 

— — 

— 


*Adju««d for anofcih| (tvcr/Mvcr). 
% C .OS 


Table 14. Adjusted* odds ratios for usual occupation 
in Texas female lung cancer study* 1976-1980 


Occupation 
' catogwry 

Total number 
ia csitfwy 

Odds 

ratio 

Confidence 

interval 

X* 

Qencal 

161 

1.37* 

1.07. 2:31 

5.27 

Service 

88 

1.57 

0.96. 2 57 

3.22 

Agriculture 

3 

0.74 

0 14, 3.92 

0.12 

Processing 

2 

4.22 

043, 41.33 

1.33 

Machine trades 

2 

2.66 

0.45. 15.93 

1.15 

Bench work 

11 

1.67 

0 47. 5 97 

0 62 

Structural 

2 

3.22 

0 79, 34 39 

2 93 

Miscellaneous 

8 

2.27 

0.52, 9.98 

1.18 

Professional/Techmcal 

no 

1.13 

0.75; 1.76 

0 40 

Housewife 

331 

1.00 

— — 

— 


*Adjuasd for ■nofcmi v»v*r/i*ev*r). 
» < OS 


There were too few observation* in the remaining categories for a meaningful 
analyst*. A similar analysis of usual industry of employment for females indicated 
no categories of concern except for the possible exception of the increase noted for 
the category of other manufacturing (Table 15). 

Smoking-adjusted odds ratios were also examined for the usual occupation and 
industry of employment for the spouses of both males and females. The only 
significantly increased odds ratio observed was for the usual industry of employe 
ment for spouses of female lung cancer cases. The Construction industry , with 146 
cases and controls reporting this as the usual industry for their spouse, was 
associated with an increased odds ratio of 1.74 (1.04, 2.92; x 2 - 4.40). 
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Table 15. Adjusted* odd* ratio* for usual industry of employment 
in Texas female lung cancer study, 1976-1980 


Industry 

easegory 

Total a umber 
in caugory 

Odd* 

ratio 

Confidence 

interval 

X* 

Agriculture 

6 

0.91 

0.24. 3 53 

0 02 

OU/gas extract 

4 

2.01 

0.37. 10j84 

0.66 

Ocher mining 

0 

— 

— — 

_ 

Construction 

2 

4 93 

0.75. 32 69 

2 76 

Chemical 

2 

3 93 

0 40. 39 06 

1 37 

Petroleum 

6 

0.43 

0.91. 200 

1.16 

Metal* 

2 

3 93 

0 40. 39 06 

1.37 

Shipbuilding 

2 

3 93 

0.40. 39 06 

1.37 

Other manufacturing 

23 

2.70 

0.93, 7 67 

3 50 

Transportation 

12 

0.78 

0.22. 2 76 

0 15 

Service* 

74 

1.26 

0 75. 2 13 

0 75 

Profe**ton*i/Co vemme n cal 

93 

1 08 

0 69. 169 

0 12 

Sale* 

M3 

1 23 

0 80. 190 

0 92 

Housewife 

392 

1 00 

— — 

— 


*Adju**d lor nnoJuAf {ever'nevctj 


Table 16. Odd* ratio* for household member refulariy employed 
in specific industry for Texas lung cancer study. 1976-1980: Males 


Industry 

Case 

Yea 

Control 

Odds 

ratio 

95 % 

Cosfidteei 

interval 

X* 

Albertoi manufacturing 

6 

2 

2.60 

0.60. 11.23 

176 

Cement manufacturing 

5 

5 

0:99 

0.30. 3.23 

000 

Insulation manufacturing 

4 

1 

2.99 

0 47. 19.04 

U48 

Coal mining 

11 

4 

2.57 

0.86. 7.71 

306 

Sh i pyard/»h» pbuildin g 

58 

52 

i.M 

0 75. 1 65 

2.27 

Demolition 

3 

3 

1.34 

0.40. 5 93 

0 41 

High-rise construction 

11 

9 

1.19 

0 50. 2 84 

0 16 


Table 17. Odds ratio* for household member regular! v empioved 
in specific industry for Texas lung cancer study, 1976-1980: Females 


Industry 

Case 

Ye* 

Control 

Odds 

ratio 

93% 

Confidence 

interval 

X* 

Asbestos manufacturing 

5 

10 

0.53 

0 20. 1.50 

1.29 

Cement manufacturing 

20 

18 

1.17 

0 02. 2 23 

0 24 

Insulation manufacturing 

9 

4 

2.24 

0 73. 6.94 

2.07 

CoaJ mining 

7 

12 

0.63 

0.25. 1 57 

1 00 

Shipyard/shipbuilding 

99 

102 

1.02 

0 75. 1.39 

0 02 

Demolition 

3 

7 

0.77 

0 23. 2 33 

0 02 

High-nae construction 

37 

26 

1.32 

0 91. 2 55 

2 60 


In addition to these analyses specific questions were asked regarding whether 
anyone in the household ever worked in the following industries: asbestos, cement, 
or insulation manufacturing; coal mining; shipyards and shipbuilding; demolition: 

IO¬ 

CS 

to 

CJ 

CJ 



to 

h* 


i. 

1 
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hijb-nse construction. For both males and females a large number of cases and 
controls reported having a household member employed in a shipyard or in ship¬ 
building, but this was not associated with an increased odds ratio (1.11 for males 
and 1.02 for females) (Tables 16 and 17). Among males there were no statistically 
significant increases, however, the odds ratios for asbestos manufacturing, insula¬ 
tion manufacturing, and coal mining are increased. Similarly, for females the odds 
ratio is increased for insulation manufacturing and high-rise construction but not 
significantly. 


Discussion 

The availability of fairly large numbers of male and female incident lung cancer 
cases and comparison subjects in an interview study with detailed occupational 
histories provides an important basil for examining the contribution of occupa¬ 
tional exposures to lung cancer in males and females Recognizing the strong in¬ 
crease in lung cancer risk associated with cigarette smoking, such analyses need to 
control for smoking differences. Our preliminary analysis of usual occupation and 
industry of employment with a broad smoking adjustment (ever/hever) indicates 
several occupational and industrial associations that need to be pursued in future 
analyses. Specifically, odds ratios are significantly increased for usual employment 
in several industries (construction, chemical, metal, and transportation) for males 
and the clerical occupations for females. In addition, there are several associations 
suggested by increased odds rabos, which are not statistically significant. For 
males, an increased risk is suggested for occupations in the structural category and 
employment in industries related to oil and gas extraction (SIC 13), petroleum 
refining (SIC 60-69), and shipbuilding (SIC 373): For females, occupations in the 
service category and industries in the other manufacturing group are associated 
with fairly stable increased odds ratios. 

Future analysis of these data will examine the possible interaction of smoking 
with occupational and industrial groups and a possible need to employ more 
specific smoking strata Examination of odds ratios for smoking strata within oc¬ 
cupational and industrial categories suggested that an ever/never smoking 
classification would be sufficient to control for the confounding effect of smoking in 
the examination of overall risks associated with usual employment in specific oc¬ 
cupational! and industrial categories as presented here. However, this broad 
classification may not be sufficiently specific for an examination of interaction of 
smoking with workplace exposures. In these analyses the classification of 
“exposed** within a specific category is based upon the “usual” occupation or in¬ 
dustry of employment rather than “ever employed** in a given work environment. 
The use of the usual partem may be more conservative in the detection of occupa¬ 
tional and industrial associations and is perhaps the more appropriate designation 
to use for a preliminary examination of the data. As noted, the use of the usual oc¬ 
cupation and industry of employment did introduce some special constraints on the 
analysis of the female patterns in that the usual occupation and industry for over 
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60% of the rain and control was “Housewife.” We wil] employ a number of 
more specific designations of occupational and industrial variables in future 

analyses. 

Even with these recognized limitations, the suggestion which deadly em er ge s 
from our data is that there may be a wider variety of workplace exposures 
associated with substantial increments in the risk of lung cancer than currently 
recognized. In addition, use of the full work history, induding dates will surely aid 
in refining the preliminary associations reported here. 

The relationship of lung cancer cel] type with age at time of diagnosis warrants 
further scrutiny in thar the highest odds ratios for the smoking variables were 
observed for the youngest age group (< 57 yean at time of diagnosis); The lack of a 
“passive smoking” effect when the confounding effect of smoking of individual 1 
study subjects is considered, is not consistent with early reports. Although subse¬ 
quent reports are also not consistent with regard to this association k it may be that 
the study population available was not sufficiently large to detea a fairly Low level 
effect and that this asso ci a t ion needs to be assessed in a considerably larger study 
population. 

These preliminary analyses demonstrate a strong and consistent smoking effect 
in males and females for all types of lung cancer. The risk differentials associated 
with cigarette smoking observed for adenocarcinoma and other lung cancer cell 
types are striking and consistent with findings of others (11). In addition, they 
reemphasize earlier suggestions that perhaps specific environmental exposures art 
more strongly associated with specific types of lung cancer. In addition , these data 
suggest that perhaps lung cancer is more similar in males and females than 
previously regarded and that the observed differential* in risk by sex are principally 
due to exposure differentials. 
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Preface 
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to the University of Geneva. The symbol for 
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The participants in the Workshop are listed 
below. 

Domingo Ml Aviado 

.c 1 !cah;i Scicutci, inc. 

1* O Bo* 307 

Short 11 ills. New Jersey 07078 — USA 
B#m Bake 

Department of Climca! Physiology 

Sahlgrcn's Hospital 

<13 45 Gothenburg - SWEDEN 

Anthony M. Cosent mo 

St. Man** Hospital: and Medical Center 

<50 St an van Street 

San Francisco. California V4!l* — USA 


Melvin W. Fim 

Deparrment of Environmental Health 
Sciences 

Harvard University 

665 Huntington Avenue 

Boeron, Maasachussets 0211S — USA 

Charles R. GUlis 

Greater Glasgow Health Board 

West of Scotland Cancer Surveillance Unit 

Ruchil! Hospital 

Glascow, G20 9NB - SCOTLAND 
Roger Guillerm 

Centre d’Etudes ct dc Recherches 
Techniques sou-marines DCA.N. 

83800 ToulOn Naval — FRANCE 

Patrick G. Holt 

Clinical! Immunology Research Unit 
Pnncesa Margaret Children’s Medical 
Research Foundation 

c/o Pnncess Margaret Hospital for Children 
G P O Box 184 D 

Perth, Western Australia — AUSTRALIA 

Horst Huckauf 

Frtie Univemrit Berlin 

UmvnrsiUtsklmikum Steglia 

Med KJmtk und Poliklinikum 

Hindenburgdamm 30 

1000 Berlin 45 - WEST G ERMA NT 


5 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 


2C23382223 



Martin }\ Ja/vi* 

Institute of Pi* titiatry 

Addiction Roc arch Unit 

1C 1 Denmark Hill 

London SE5 8AF - ENGLAND 

Roger A. Jenkins 
Bio/Orgonic Analysis Section 
Analytic Chemistry Division 
Oil Ridge National Laboratory 
P 0 Boa X 

Oik Ridge, T enn eta c e 37820 — USA 

Michiel D. Lehovitx 
Division of Respiratory Science* 

The Univeniry of Arizona 
Health Science* Center 2 
College of Medicine 
Tuoon, Arizona 84724 — USA 

Comdiu* J. Lynch 
Franklin Institute 
Policy AnilytU Center 
1320 Fenvick Line 

Silver Spring, Maryland 20910 — USA 
Go nan Penhagen 

National Inatitute of Environment! Medi¬ 
cine 

Boa 60208 

104 O' Stockholm — SWEDEN 
Michael A. H. Russell 

!. ■ st•*! * 

!:. ! Kii« li i.’ml 

101 Denmark Hill 

London SE5 SAF - ENGLAND 

Theodor D. Sterling 

Simon Fraser Univeniry 

Department of, Computing Science; 291 k 

42- 

Bur nab v. British Colombia — CANADA 
V5A ISO 


Annetta Weber 

Department of Hygiene and Work Physio¬ 
logy 

ETH-Zcntrum 

B092 Zurich - SWITZERLAND 
Andrea* Zobcr 

Institute for Occupational and Social Mede* 
cine tad Policlinic for Occupational Du* 

eases 
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3.6. The effect of environmental tobacco smoke 
in two urban communities in the west of 
Scotland 


NOTICE 
All material! m*y bi 
Protected by copyright 
few (Title 17m Coda). 


Charles R. Gilul David J. Holt, Victor M. Havthorne and Peter Botle 


introduction 

The question of whether environmental 
tobacco smoke (ET5) can damage health has 
not yet been clearly answered. It ii known that 
• lighted cigarette emits more sidestream 
smoke than mainstream and that the smoke 
available for involuntary inhalation contain* 
substantial amounts of carbon monoxide, tar, 
nicotine, benro(a)pyrene and other carci¬ 
nogens, and oxides of nitrogen (1). 

Studies from Japan (2Vand Greece (3) have 
suggested that non-amoking wive* of heavy 
amoken have a rwo-fold increased risk oflung 
cancel when corr mred with non-smoking 
wives of non-smokers. In contrast, analysis of 
data from the prospective study of the Ame¬ 
rican Cancer Society volunteers (4) has sug¬ 
gested that very little, if any, increased risk of 
lung cancer exists when non-smoking women 
married to smoking husbands and non- 
smokers married to non-smoking husbands are 
compared. 

The present study has been carried out in a 
defined population group in an area of high 
incidence (5) of lung cancer with a precisely 
defined population Kse. It reports lung cancer 
data on both males and females. 


MATERIALS AND METHODS 

The study comprises 16,171 apparently healthy 
individuals aged between 45 and 64, resident 
in Renfrew and Paisley, two urban areas in the 
West of Scotland. They took part in a multi- 
phasic screening survey for cardiorespiratory 
disease between 1972 and 1976. This repre¬ 
sented a response rate of 80 H of those ran¬ 
domly sampled from the resident population. 
Details ot this survey have been described by 
VMH (6), Information on each respondent'* 
smoking habits and their experience of tymp- 
toms of respiratory and cardiovascular disease 
were collected using a self-completed ques¬ 
tionnaire, carefully checked at the time of 
attendance at the screening unit. 

The diagnosis of cancer in each individual 
has been checked in the West of Scotland 
Cancer Registry and follow up for mortality 
carried out by record linkage (7) with data from 
the Registrar General for Scotland. Follow up 
it complete until 31 December 1982. 

As members of the same household attended 
the screening unit, it was possible to identify 
smoking and non-smoking partners of amoken 
and non-smokers. These were allocated to 
categories defined to as to represent an 
increasing measure of tobacco exposure. 
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TABLE I. Nwmhr mtd §f mdmdmmt by 

Nmmkr tf V—Vnifr «tmb| «- 16,ITT 

Nmwkw mda p mtm mbip t xrmmd — /, I2t ( rr m mk m maktdk 4) 


Category 

Male 

N % 

Femsk 

N % 

Control* 

'317 

117 

313 

119 

ETS exposure 

310 

7.6 

13W 

34.3 

Smoking 

1395 

34.3 

310 

7.6 

Smoking + ETS exposure 

1145 

43.4 

1134 

45.2 .. 

TotxJ 

4067 

100 

4061 

100 


TABLE 1 At pr t mim* if mij-npmd mptrmtmy j jmp t m m ky Ar «—r ifiilmdm md£mp. 

Uskt 


Respiratory 

symptom 

Control* 

ETS 

exposure 

Smoking 

Smoking 
▼ ETS 
exposure 

Infected rpit 

3.3 

4.2 

11.1 

115 

Pcnisttnt spit 

MU 

U.i* 

33.9 

33.6 

Dyspnoea 

7.4 

11.* • 

14.0 

15.4 

Hypersecretion 

7.2 

11.9* 

20.6 

21.6 

Number of individual* 

317 

310 

1393 

1643 


• P **Jue < 0.03 fof comparison of control and ETS exposure group 


TABLE 3. At » —« W i W pmmlt mn */ Wfrr^W roptr+nrj rympfm by A* twmi 9$tit with* tatb jymp 

Ftmits 


Respiratory 

aymprom 

Controls 

ETS 

exposure 

Smoking 

Smoking 
+ ETS 
exposure 

Infected ap»t 

11 

18 

10.0 

9.1 

Persistent spit 

63 

7.2 

23.9 

23.1 

Dyspnoea 

9.7 

14.7»* 

16.2 

18.3 

Hypcnccretion 

J9 

4.8 

17,u 

17.1 

Number of individuals 

523 

1394 

310 

1834 


•*P value < 0.01 for companion or control and ETS exposure group 
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t. Control— an individual who does not 
moke tad who live* at the seme tddms as 
toother individual who does not smoke. 

2. ETS exposed—an individual who does not 
moke but who lives tt the seme addrtw is 
toother inu *idual who does smoke. 

3. Smoker—tn individual who is t smoker or 
who his given up smoking up to five yean 
ago but who lives tt the same tddress as tn 
Individual who does not smoke. 

4. Smoker and ET5 exposed—in individui 
who is or who his been t smoker up to five 
ytan ago tad who lives tt the stmt tddress 
ts in individui] who tlso smokes. 

. All individuals in these categories were sged 
45-64 st the time of the rirvey. Ex-smokers 
who htd given up smoking for five year* or 
more have been excluded from this analysis. 

XKUtTS 

The number of males ind females in each of 
the categories defined above is shown in Tablfc 
1. 97.6 % of the pairings were msle/female 
partnerships. 

The prevalence of aelf*reported respiratory 
symptoms (6) found at the survey is shown for 
each category for males in Table 2 and for 


females in Table 3. For each measure, infected 
spit, persistent spit, dyspnoea and hypersecre¬ 
tion tn increasing dose response relationship 
was evident in males. Tj»c prevalence of these 
four symptoms was slightly higher in the 
exposed to ETS than tn the controls. This 
observation was consistent in both males and 
females. 

The prevalence of cardiovascular symptoms 
found at the time of the surrey is shown in 
Table 4. In females angina and ECG abnorma¬ 
lities (6) were slightly mote common in the 
group exposed to ETS than In the controls, 
although the magnitude of the differences was 
small The reverse trend was shown for 
males. 

Male mortality for the different categories is 
shown in Table 5. A doac-rcsponae relation¬ 
ship was found for lung cancer rising from a 
rate of 4 per 10,000 for the control group to 13 
per 10,000 for the group exposed to ETS to 22 
per 10,000 for the smoking group and 24 per 
10,000 for the smoking group also expoaed to 
ETS. The rates for other smoking related 
cancers tnd for smoking relsied diseases (8) did 
not show a difference berween the control and 
groups exposed to ETS except for the rate for 
myocardial infarction (1CD410) which was 


TABLE 4. Aft tl*aU*riiM*4 prvmltntt mf tmritmmrulm rymptem tmtopry 

Ptr tmt §f mil mtin *mti grmp 


Cardiovascular 

.symptom 

Control i 

ETS 

exposure 

Smoking 

Smoking 
+ ETS 
exposure 

Mmht: 

Angina 

6.6 

6.4 

9.6 

12.3 

Major ECG abnormality 

1.4 

1.3 

2.0 

2.2 

Ftmmitt 

Angina 

4.2 

53 

54 

6.1 

Mijoi ECG abnormality 

0.4 

0.6 

0.6 

as 
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TABLES. Ammtl+rnm, 

£mdmi mmtaHty mm pm 10,000 by ■»% a 

IT?** 






Smoking 

Canm of 


ns 


+ ETS 

rtrarh 

Coo trots 

upcout 


opemrm 

Aac _ 


to 

1M 

154 

Laagea 

4(2) 

13(4) 

22(30) 

»(44) 

OberCa 

«(«) 

4(2) 

W4) 

22(41) 


3U»6) 

45(14) 

**$4) 

*4(*4) 

IHD (411-4) 

4(2) 

0(0) 

11(13) 

14(25) 

CVD 

10(5) 

3(1) 

12(1*0 

14(29) 

Others 

31(16; 

23(7) 

27(38) 

55(64) 

Smoking mitred 

75(39) 

77(24) 

t40(l95) 

134(247) 

Noo-amoking related 

16(8) 

13(4) 

17(23) 

22(40) 

Total b umbei of deaths 

47 

28 

218 

287 

Figures in parenthesis are 

the numbers of deaths 





TABLE 6 . Xmm/ ^ umUsrdn*d mmuiity m to pm 10,000 by twmkjni umjmy FtmmUs 

Cause of 
deaths 

Controls 

ETS 

exposure 

Smoking 

Smoking 
+ ETS 
expo* urn 

All causes 

40 

58 

17 

77 

Lung Ca 

4(2) 

4(6): 

7(2) 

8 (11) 

Other Ca 

19(10) 

24(33) 

26(6) 

22(40) 

Ml (410) 


12(17) 

19(6) 

21(39) 

IHD (411-4); 

m 

K2) 

3(1) 

2(4) 

CVD 

2 (1) 

♦(3) 

7(2) 

906) 

Others 

12 (6) 

13(18) 

26(8) 

17(31) 

Smoking related 

13(8) 

30(42) 

55(17) 

52(96) 

Non-smoking related 

23(12): 

27(37) 

36(11) 

24(44) 

Total number of deaths 

21 

tl 

27 

141 

Figures in parenthesis are the numbers of deaths 


TABLE 7. Prrtmugt vmkiq IS m m 

art tqmwtm pm 4sy 







Smoking 



ETS 


+ ETS 


Controls 

exposure 

Smoking 

eiporure 

Males 

0 

0 

41.8 

57.3 

Females 

0 

0 

46.5 

33.4 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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slightly higher in the group exposed to ET5 smoken for five yean or more were also 
thin in the controls. excluded from the analysis. Aj there is still 

Femilc mortality is shown in Title 6, All doubt whether these groups account for the 
causes mortality is higher in the group exposed tocil discrepancy, given in ini till response rite 

to ETS thin in the controls. This nt not the of 80 K, the tuthors require to continue their 
esse for lung oncer although mortality from investigition of this tppircnt discr ep ancy. 
myoctrdiiJ infarction was higher in the group This study has unique features which allow 
exposed to ETS when compared with the con- even preliminary results to be of interest, 
trols. These are: 

Division of alt diseases into those considered 

•moking and non-smoking relsted (8) pro- I. The study has been carried out in an area 
duced a higher rare in the group to with the highest national incidence rate of 

ETS when compared with controls. tong cancer recorded (5). 

On account of the apparently unusual reli- 2* It is a prospective cohort study carried out 
tionship between lung cancer riak and tobacco to • geographically defined population 
consumption in the West of Scotland (9) the whose mem ben are homogeneous by social 
amount smoked by individuals in the defined class and ethnic group, 
categories is shown in Tsble 7. In the smoking 3. Other reports (2, 3, 4) concentrate on 
group also exposed to ETS 57.3 H of males and females. This study includes both sexes. 
53.4 H of females smoked more than 15 cigt- *. N© questions concerning exposure to ETS 
reties per day. This compares with 41J H of were asked, thus avoiding the bias inherent 
males and 45.5 H of females in the smoking to self-reported assessments of partnenhip 
group. doaage. 

Given the strength of the epidemiological 
DtscutsiON association between cigarette smoking and 

lung cancer, It b this disease rather than 
Insufficient rime has elapsed since the comple- ischaemic heart disease that would be first to 

tion of the recruitment phase of this study appear in excess in the cohort if s dose response 

(1976) for sufficient numbers, either of inci- relationship existed, especially as the respon¬ 
dent cases of cancer or of other diseases, to dents were all apparently healthy at the time of 

allow firm conclusions to be based on the screening, 

results. The results have been expressed as In maka, the cases of lung cancer occurring 
annual age standardised rates per 10,000, as the Jp non-smokers were found more frequently la 
tout number of incident cases and the number fthote exposed to ETS (4/3l0)jkan In the con- 
of deaths is small in the control and ETS expo- £Ptrqfo r 2/517) (Table 5). No dose-response rela- 
sure groups (Tables 5, 6). rionship was apparent in females for lung 

The results relate to only 8,128 of the 16,171 eancer deaths though an effect was present 

individuals who attended the multi-phasic when all smoking related (8) deaths including 
screening unit (50 H), Some of this discrepancy deaths from myocardial infarction were taken 

can be accounted for by those living alone, into account (Table 6). 

those living with t partner ourwith the age These findings may be supported to an 
range, and those living with a partner who has extent by the dose-response relationship that 

not attended Those who have been ex- exisr* for self-reporred respiratory symptoms 



Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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(Table* 2, 3), all of which art more frequently 
reported in the group exposed to ETS than in 
the contro l* and four of which achieve rexrij- 
tied ti gmficancc- 

The number of deaths in the control and 
ETS exposure group* is very mall and may 
explain the lack of an apparent dose-respoose 
in females However, a* the reiadvt risk for 
bag cancer for active moken is orach higher 
in make than females it may be too early to 
expect many females in the ETS exposure 
group to be affected. This would also apply to 
male as well as female deaths from myocardial 
infarction. 

Occupation has not been taken into account 
in this analysis, as its effect on lung cancer risk 
in non-smokers is thought to be marginal (4, 

W). 

The West of Scotland is a valuable area to 
continue examination of the effect of ETS on 
account of the relatively high rate of lung 
cancer in non-smokers snd the fltneningof the 
dose-response relationship above an average 
consumption of 20 cigiretres per day (9), 

In conclusion, the clear dose-response rela¬ 
tionship with lung cancer observed in males 
exposed to ETS supports observations from 
previous studies. Although the number of 
deaths on which the current analysis is based is 
small. The nature of the finding? makes conti¬ 
nuation of this srucy important. 
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"Passive Smoking and Cardiorespiratory Health in a General 
Population in the West of Scotland," British Journal of Cancer 
299: 423-427, 1989. 

This publication reports additional information on the 
cohort study first published as Gillis, et al., 1984. From a group 
of 7,997 persons, 243 males and 1295 females were classified as 
exposed to cigarette smoke from a cohabitant. The cohabitant was 
also interviewed along with the case. There were 428 male and 489 
female controls (individuals who had never smoked and whose 
cohabitant had never smoked). 

The RR of 2.41 (95% Cl 0.45-12.83) presented for lung 
cancer is adjusted for age, sex, social class and cardiovascular 
variables. The very wide confidence interval reflects the fact 
that the estimate is based on only seven lung cancer deaths among 
cases and two deaths among controls. 

The authors claim that their study provides evidence for 
increased mortality from all causes among persons exposed to ETS. 
However, their point estimates are not statistically significant. 


ro 

o 

JO 

Co 

co 

an 

JO 

JO 

co 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 



West of Scotland Cancer 
Surveillance Unit, Ruchill 
Hospital, Glasgow 
G20 9NB 
David J Hole, msc, 
statistician 

Charles R Gillis, md, 
director 

Department of 
Epidemiology , School of 
Public Health, University 
of Michigan, Ann Arbor, 
Michigan, United States 
Carol Chopra, research 
student 

Victor M Hawthorne, md* 
professor 

Correspondence and 
requests for reprints to: Mr 
Hole. 

fir 


BMJ VOLUME 299 


Passive smoking and cardiorespiratory health in a general 
population in the west of Scotland 

David J Hole, Charles R Gillis, Carol Chopra, Victor M Hawthorne 


Abstract 

Objective —To assess the risk of cardiorespiratory 
symptoms and mortality in non-smokers who were 
passively exposed to environmental smoke. 

Design —Prospective study of cohort from general 
population first screened between 1972 and 1976 and 
followed up for an average of II 5 years, with linkage 
of data from participants in the same household. 

Setting— Renfrew and Paisley, adjacent burghs in 
urban west Scotland. 

5 ubjects —15399 Men and women (80% of all 
those aged 45-64 resident in Renfrew or Paisley) 
comprised the original cohort; 7997 attended for 
muitiphasic screening with a cohabitee. Passive 
smoking and control groups were defined on the 
basis of a lifelong non-smokihg index case and 
whether the cohabitee had ever smoked or never 
smoked. 

Main outcome measure —Cardiorespiratory signs 
and symptoms and mortality. 

Results —Each of the cardiorespiratory symptoms 
examined produced relative risks >1-0 (though none 
were significant) for passive smokers compared with 
controls. Adjusted forced expiratory volume in one 
second was significantly lower in passive smokers 
than controls. All cause mortality was higher in 
passive smokers than controls (rate ratio 1-27 (95% 
confidence interval 0-95 to 1-70)), as were all causes 
of death related to smoking (rate ratio 1-30 (0^91 to 
1-85)) and mortality from lung cancer (rate ratio 2-41 
(0-45 to 12-83)) and ischaemic heart disease (rate 
ratio 2-01 (1*21 to 3-35)). When passive smokers 
were divided into high and low exposure groups on 
the basis of the amount smoked by their cohabitees 
those highly exposed had higher rates of symptoms 
and death. 

Conclusion— Exposure to environmental tobacco 
smoke cannot be regarded as a safe involuntary 
habit. 

Introduction 

Though evidence has accumulated about the risk to 
health of involuntary, or passive, exposure to environ¬ 
mental tobacco smoke, further information is required 
from cohort studies to confirm these observations. 
Deleterious effects on the respiratory system of infants 
and children have been observed'- as have chronic 
effects on lung function in adults,' 4 but these findings 
have been criticised on methodological 1 grounds. 5 An 
overview of 10 case-control and three cohort studies 
estimated a relative risk of 135 for lung cancer in 
people passively exposed compared with non-exposed 
controls.* Three studies have reported increased 
(though not significant) risks of ischaemic heart disease 
in non-smokers with partners who smoke.' 1 * Problems 
in interpreting these findings include lack of an 
objective measure of dose or exposure, failure to adjust 
for confounding variables, inappropriate methods of 
statistical analysis, and failure to measure other poten¬ 
tially important variables. 10 

This report is based on the Renftew-Paisley survey, 
which was carried out in an area with a high incidence 
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of King cancer; it overcomes many of these criticisms. 
The survey prospectively studied a general population' 
aged 45-64 years, and the collected: data allowed! 
participants from the same household to be identified. 
The measure of exposure to environmental 1 tobacco 
was obtained directly from cohabitees and did not rely 
on self reporting. Data on prevalences of symptoms of 
respiratory and cardiovascular disease, forced expiratory 
volume in one second, mortality, and incidence of 
cancer are all available for this population! The 
findings reported here update an earlier report; it adds 
567 further deaths to the previous findings" and 
extends the range of baseline measurements to include 
forced expiratory volume in one second! Confounding 
variables such as social class, blood pressure, choles¬ 
terol'concentration, body mass index, and!social class 
have been allowed for in calculating relative risks for 
passive smokers. 


Subjects and methods 

This general population cohort' comprises all men 
and women aged 45-64 years resident in the towns of 
Renfrew and Paisley in the west of Scotland between 
1972 and 1976.'- Eligibility was established by a door to 
door census of all households in the two towns. 
Everyone who met the age and residency criteria was 
invited to attend one of 12 temporary centres for a 
muitiphasic cardiorespiratory screening examination." 
Between 1972 and 1976, 15 399 residents (an 80% 
response) completed a standardised self administered 
questionnaire that included questions on smoking 
behaviour and was checked by experienced inter¬ 
viewers when subjects attended for screening. Respira¬ 
tory symptoms were assessed with the Medical 
Research Council’s bronchitis questionnaire. By identi¬ 
fying participants from the same household it was 
possible to study varying exposures to tobacco smoke 
in a subsample of 3960 men and 4037 women and to 
calfculate relative risks for a range of cardiorespiratory 
variables including mortality. 

Four groups, in which the index case w-as aged 45-64 
at the time of the survey , were defined based on the 
index case and on the cohabitees ever or never having 
smoked. 

(1) Control: the index case had never smoked and 
lived at the same address as another subject who had 
never smoked. No one else in the household who 
attended for screening was a smoker or ex-smoker. 

(2) Passive smoking: the index case had never 
smoked and lived at the same address as a subject wh 
had. 

(3) Single smoking: the index case was a smoker or 
ex-smoker and lived at the same address as a subject 
who had never smoked. No one else in the household 
who attended for screening was a smoker or ex¬ 
smoker. 

(4) Double smoking: the index case was a smoker 
or ex-smoker who lived at the same address as a subject 
who was also a smoker or ex-smoker. 

If the index cases were ex-smokers they were 
classified as single smokers or double smokers depend¬ 
ing on whether the cohabitees had'never smoked or 

423 
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ever smoked. If the cohabitees were ex-smokers the 
index cases were classified as passive smokers if they 
had never smoked or as double smokers if they had 
ever smoked. Thus the controls represent a group 
whose passive exposure was as low as possible within 
the constraints of the study design. Results for the two 
active smoking groups have been included to give some 
indication of dose-response and provide a perspective 
for any differences found between the control and 
passive smoking groups. 

A cohabitee was defined as a respondent sharing the 
same household environment and examined at the 
same time in the survey as the index case. Some 
households contained cohabitees of the same sex. Some 
of the subjects who were examined were above or 
below the age range eligible for inclusion in the study. 
These subjects were not analysed as index cases but 
information on their smoking behaviour as cohabitees 
was used as the measure of passive exposure for eligible 
index cases. 

Mortality' data was obtained from the National 
Health Service central register and the General Register 


TABLE 1 —Composition of groups exposed to cigarette smoke 



No (S) of men 
(index cases' 

No (S) of women 
(index cases) 

Total 

Controls (neither index case nor cohabitee ever smoked) 

Passivesmoking fonly cohabitee ever smoked 

Single smoking' only index case ever smoked) 

Double smoking 'both index case and cohabitee evrT smoked> 

428 (10 6; 
243(61] 
1420 (35 9; 
1869,47-2) 

489(12 1) 
1295(32 l) 

331 (8-2' 
1922(47-6) 

917. 

1538 

1751 

3791 

Total 

3960(100) 

4037 (100) 

7997 


TABLE II —Social class of men in groups exposed to cigarette smoke . Figures m parentheses are percentages 


Exposure group 

Social class 

Controls 

Passive 

smoking 

Single 

smoking 

Doubk 

smoking 

I 

23' (5^4) 

13 (5 3t 

61: (4 3) 

78 (4-21i 

II 

85(19 91 

37. (15-2i 

225(15-8: 

235(12-61: 

Ul non-manual 

63:14-7): 

23 (9-5) 

197(13-9 

204(10 9/ 

Ill manual 

157(36-7)1 

96(39-5) 

538 (37-91 

7711(41-31: 

IV 

80 (18-7)i 

59(24:3) 

315(222) 

438(234): 

V 

17 (4-0) 

11 (4-5) 

68 (4-8) 

122 (6-5): 

Insufficient information 

3 (0-7); 

4 (1-6) 

16 (I I): 

21 (IT): 

Total 

428(100 1) 

243(99 9) 

1420(100) 

1869(100) 


Office for Scotland; Incidence of cancer was obtained 
through the cancer registry’ system and used i to verify 
that the classification on the death certificate was the 
same as that received by the registry. Data presented 
are complete to the end of December 1985, an average 
follow up of 115 years. 

Prevalences f6r respiratory and cardiovascular symp¬ 
toms were standardised for age and sex using the age 
and sex distribution of the whole cohort as standard. 
Similarly, mortality was standardised for age and sex 
using life tables to estimate survival at W years of 
fo!16wup. IJ 

Mean forced expiratory volumes ini one second for 
the four exposure groups were adjusted for age, height,, 
and sex by determining the best fit set of parallel I 
regression models for forced expiratory volume in one 
second as a linear function of age and height for men 
and women separately in each group. The mean 
adjusted forced expiratory volume in one second:for 
each group was then calculated for the average age and 
height of men and women separately, and a weighted 
average (corresponding to the proportion of men and 
women) was computed. Probability values were 
obtained from the analysis of variance. 

Estimates of relative risk and 95% confidence inter¬ 
vals for passive smokers compared with controls were 
adjusted for age, sex, social class, diastolic blood 
pressure, serum cholesterol concentration and body 
mass index (weight (kg)Z(height (m)>’x 100) using the 
logistic regression model’- for cardiorespiratory’ symp¬ 
toms and Cox’s proportional hazards model for 
mortality. 14 Levels of significance were derived from 
the partial likelihood function. r The biomedical data 
processing programs (BMBP) package was used to 
compute estimates of risk and levels of probability u 

A supplementary questionnaire in two of: the 12 
centres in which the survey was carried out asked 
subjects the extent to which they were exposed: to 
cigarette smoke from any other person in the house¬ 
hold, irrespective of whether these people were eligible 
for or attended the survey, and: also in their work 
environment. 


Results 

The number of men and women in the four exposure 
groups is shown in table I. Passive smokers comprised 


TABLE III — Smoking habit of cohabitees m passive smoking and double smoking groups. Figures are percentages (numbers) 


Index cue 


Noef cigarettes 
racked per day 
by cohabitee 


Men 


Women 


Passive smoking group Doubk smoking group Ptasive racking group Double racking group 


1-14 

*15 

15-24 

*25 

Ex-smoker 


31-3 (76) 

461012) 

42-0(102) 
4-1. (10) 

22-6 (55) 


300(561) 

52 7 (985); 

45-9(858) 

68(127): 

17-3(323) 


15 1(196) 

41-8(541) 

30 8(399) 
1 r0:()42) 

43-1(558) 


11-4 (219)i 
56 2(1080)1 

37-1(7)3) 
19-1(367) 

32 4 (623); 


TABLE IV—Age and sex standardised rates erf respiratory and cardiovascular symptoms related i o exposure to cigarette smoke. K umbers of index 
cam with symptoms art given m parentheses 


Respiratory symptoms: 

Infected sputum 
Peruwent sputum 
Dyspnoea 
HyperaecTttion 
Cardiovascular symptoms: 

Angina 

Ma>or abnormabiy found oo ekctrocardiofram 
Mean forced expiratory rate in ooe second (l)’ 1 
Unadjusted 
Adjusted 


Exposure group 


Controls 

(n-917) 

Passive racking 
(n- 1538) 

Stngk smoking 

(d-1751) 

Double smoking 

(n-3791) 

2-3(22) 

3-3 (44) 

10 5(IB9) 

10 5 (396) 

7:8 (72): 

9 9(122) 

28 0(541) 

28 7 (1079) 

10 1 (95) 

12-2097) 

13-4(229' 

16 6 (6181 

5-3(48) 

6 9 (81) 

17-6(327) 

18 3 (681) 

4 6(43) 

4 7 (74) 

7-7.(165) 

9 1 (334) 

10 (8) 

1:1 (»3> 

14 (31) 

IT (49) 

2 32 

2 21 

2 12 

209 

2-31 

223 

2 12 

2-07 
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table V - Age and sex adjusted mortality per 10 000 per year by category of exposure to cigarette smoke. 
Figures m parentheses art actual numbers of deaths 



Controls 

Passive 

smoking 

Single 

smoking 

Double 

smoking 

All causes 

83-1 (99) 

97-4(164) 

160 0(420) 

165:6(734) 

Lung cancer 

16 (?) 

5*0 (7) 

23-2 (S4) 

21 4 (93) 

Ischaemic heart disease 

27-3 ( 30) 

*7-7 ($4) 

61-00171) 

60 7 (260) 

All causes of death related to smoking 

60 8(71) 

72-2(104) 

130-4(3621 

1299(592) 


TABLE VI —Age adjusted prevalence of respiratory and cardiovascular symptoms and age standardised 


mortoiiry per 10000 per year for women in control and passive smokmg groups. Figures 
numbers of actual cases 

m parentheses are 



Passi ve smokers 


Controls 

Low exposure 

High exposure 


(0-489) 

(n- 754) 

(n- 541) 


Prevalence 



Respiratory symptoms: 




Infected sputum 

2-1(10) 

2-4 (IB) 

3 1(17) 

Persistent sputum 

6-4(31) 

5 8(45)' 

8 *6 (46) 

Dyspnoea 

12-7(60) 

112(84) 

16 2(88) 

Hypersecretion 

41(19) 

31(29) 

5-7(30) 

Cardiovascular symptoms: 




Angina 

3*6(17) 

4 1 (32) i 

5-8(31) 

Matorabnoemaiiiy found on electrocardiogram 0*4 (2) 

n (8). 

0-5 (2) 


Mortality 



All causes 

58-3(32) 

64-6(70): 

87-8(54): 

Lung cancer 

3-2 (1) 

2-5 (2); 

5-7 (3): 

Ischaemic heart disease 

6-8 (3) 

14-2(14): 

28-0(16) 

All causes of death related to smoking 

34-9(17) 

35 2(39) 

47-3(30): 


61% (243/3960) of men and 32-1% (1295/4037) of 
women. Of the cohabitees, 91 6% (7325) were of the 
opposite sex. The composition of the groups by social 
class is shown in table II. 

The extent of passive exposure experienced by 
passive smokers in relation to subjects in the double 
smoking group is shown in table III. In all, 46T%(112) 
men and 41*8% (541) women in the passive smoking 
group lived in households where the cohabitee was 
smoking 15 or more cigarettes a day. This compared 
with 52*7% (985) men and 56*2% (1080) women in the 
double smoking group. Ex-smokers were more common 
in households in which the index case had never 
smoked. 

The prevalence of signs and symptoms for the four 
exposure groups is shown in tablfc IV. For each of the 
four respiratory measures (infected sputum, persistent 
sputum, dyspnoea, and hypersecretion) the rates in the 
control group were lower than those in the passive 
smoking group and considerably lower than in the 
single and doublfc smoking groups. The rates for 
angina and major abnormalities found on electro¬ 
cardiography were similar in the control and passive 
smoking groups and lower than in the active smoking 
groups. 

Mean forced expiratory volumes in one second 
adjusted for sex, age, and height were significantly 
higher (p<0*01) in controls than in those passively 


exposed to cigarette smoke and were significantly 
higher than among active smokers. 

Mortality adjusted for age and sex in the four groups 
is presented in table V. Total mortality was higher 
among passive smokers than controls. This was reflected 
in the category of all causes of death related to smoking 
and was highest for ischaemic heart disease. Lung 
cancer mortality was higher among passive smokers 
than controls, but the number of deaths involved was 
small! 

The supplementary questionnaire on exposure to 
cigarette smoke at home and work allowed a check to 
be made of the smoking habits of other household 
members who were not part of the survey. A regular 
smoker living in the same household was reported by 
5% (2/44) of controls compared with 69% (27/39) of 
passive smokers. Of women, 21% (13/62) of controls 
lived in households with a regular smoker compared 
with 63% (125/197) of passive smokers. 

Women reported that most of their passive exposure 
was at home rather than at work, which suggested that 
they were the appropriate group in which to examine 
whether there was a dose-response relation. A high 
exposure passive smoking group was therefore defined 
as women whose cohabitee was smoking 15 or more 
cigarettes diily, and the remaining female passive 
smokers were defined as a low exposure group. Table 
VI presents the age standardised rates for respiratory 
and cardiovascular symptoms and mortality for the 
control and the low and high exposure passive smoking 
groups. For each of the four respiratory symptoms the 
highly exposed passive smokers had rates that were 
higher than those in passive smokers whose exposure 
was low and those in the controls. There were no 
consistent differences between the low passive 
exposure group and the controls. A similar pattern was 
found for angina but not for major abnormalities 
detected by electrocardiography. 

The adjusted forced expiratory volume at one 
second was significantly lower in passive smokers with 
high exposure compared with those with low exposure 
(mean 1*83 lb 1*891; p<0-05). No significant difference 
was found between passive smokers with low exposure 
and controls ( L 891 v 1 *881). Age adjusted mortality was 
increased for the passive smokers with high exposure 
compared with low and with controls for all cause 
mortality, all cause mortality rtlited to smoking, 
ischaemic heart disease, and lung cancer. 

Table VII shows the adjusted relative risks for 
passive and active smokers compared with controls. 
For each variable the relative risk associated with 
passive smoking was >1*0. The confidence interval 
included 1*0 except for ischaemic heart disease, for 
which the estimate of risk was significantly different 
from unity (p=0*008). 

Table VIII shows the relative risks for double 
smokers compared with single smokers after additional 
adjustment for quantity smoked. Dyspnoea was signi- 


TABLE vil—Relative risks associated with passive smoking adjusted fere age, sex, and social class and ft* car di o v as cu l ar variables, diastolic 
blood pressure, serum cholesterol concentration, and body mass index 



Relative risk 

(passive smokers compared 
with controls) 

95% Confidence 
interval 

p Value 

Relative risk 

(active smokers compared 
with controls): 

Respiratory symptoms: 

Infected sputum 

1 34 

0 76 to 2-36 

0-3 

4 53 

Persistent sputum 

1 19 

0 85 to 167 

0-3 

4 49 

Dyspnoea 

1 09 

0 82 to 145 

0-5 

1 60 

Hypersecretion 

1 21 

0 81 to 1-82 

*3 

3 77 

Cardiovascular symptoms: 

Angina 

111 

0 73 to 170 

0^ 

1 W9 

Maror abnormalities found on electrocardiogram 

1 27 

0-41 to 3 35 

0-6 

1 51 

Mortality; 

AJi causes 

1-27 

0-95 to 170 

fria 

2 07 

All causes of death related to smoking 

1 30 

0 91 to 185 

0-15: 

2 33 

Ischaemic heart disease 

2 01 

121 to 3-35 

0 008 

2-27 

Lung cancer 

2-41 i 

0-45 to 12 83 

0-3 

10 64 
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table VIII— Relative risks in double smokers compared with single smokers, adjusted forage, sex, amount 
smoked, and social class and for cardiovascular variables, diastolic blood pressure, serum chbUsirrol 
concentration, and body mass index 



Relative risk! 

95 V Confidence 
interval 

p Value 

Respiratory symptoms: _ . 

Infected sputum i 

0 % 

0 7910 1 16 

O 65 

Persistent sputum 

) : 06 

0 92 to 1-21 

045 

Dvspooea 

1:25 = 

I 05so 1-49 

0-02 

Hypersecretion 

1-02 

0 87 to 1-20 

0-75 

Cardiovascular symptoms: 

Angina 

1-17 

0 95 to 1 44 

0 13 

Major abnormalities found on electrocardiogram 

Ml 

0 68 to) 79 

0 65 ■ 

MomJiiv; 

All causes 

10)i 

0 87 to M 8 

0 9 

All causes of death related to smoking 

0 99 

Q 84 10 )16 

0 9 

Ischiacmic heart disease 

0 89 

072io Ml 

0 3 

Lung cancer 

M3 

079 »ol-63 

0 5 


ficantly more common among double smokers (p= 
0-02), and though none of the other variables was 
significant, six had risks >10. 


Discussion 

Whether inhaling other people’s tobacco smoke is a 
risk factor for lung cancer and other diseases related to 
smoking is now under serious scientific consideration. 
Studies of the concentrations of cotinine in the urine 
and saliva of passive smokers suggest that the dose 
received may be equivalent to smoking up to three 
cigarettes a day.” Though sidestream smoke contains 
different proportions of chemical constituents tham 
does mainstream smoke and the same dose received! 
passively might not translate directly to the same risk as 
in active smokers, the risks expected for passive 
smokers will probably be of a similar magnitude to those 
found in active smokers of up to three cigarettes daily; 
consequently, only very large studies will have sufficient 
power to detect such risks. A meta-analysis is currently 
the only way to establish precise estimates of risk, and it 
is essential that all studies are included. 

This paper updates a previous publication 11 with 
mortality now extended to an average follow up time of 
11*5 years and the control and passive smoking groups 
redefined to exclude those who smoked only pipes or 
cigars and those who smoked cigarettes irregularly. 
The original questionnaire in its coded form did not 
distinguish pipe and cigar smokers and those who 
smoked fewer than five cigarettes a day from non- 
smokers. Written information on the questionnaires 
allowed this to be clarified, and these additional data 
were added to the computer files. 

The sample size in this study does not provide 
sufficient statistical power to detect risks of the 
magnitude expected. Thus the lick of significance 
should not be the sole criterion of whether a genuine 
effect may be present. Several findings should be borne 
in mind when interpreting these results. Firstly♦ for r 
each of the 10 measures examined, from respiratory 
symptoms to causes of mortality, tbe relative risk wt* 
consistently larger than unity. Tim remained so ate 
adjusting for intervening risk factors such as age, sex, r 
social class, blood pressure, cholesterol concentration * 
and body mass index. Secondly, the one measure for 
which sufficient statistical powerwasavailable—that is, 
forced expiratory volume in one second—gave a 
significant result. Thirdly, when a group of passive 
smokers with high exposure was defined there was an 
increase in the dose-response relation for nine of the 10 
variables. Fourthly, in comparison with the relative 
risks found for the two active smoking groups, each 
increased risk was biologically plausible, with the 
possible exception of that for ischaemic heart disease. 

The findings for respiratory symptoms are similar to 
those of other studies: a decreased forced expiratory" 
volume in one second in passive smokers has been 


found previously," and the risks for Ipng cancer are 
consistent with those in the overview by Wald ere// 
Few data relate passive smoking to cardiovascular 
disease, but a relative risk as high as 2 2 for mortality 
from ischaemic heart disease in passive smokers has 
been quoted.’ Our risk of 2-0 seems large in com¬ 
parison with that found for active smokers, and the 
possibility that chance has inflated this risk cannot be 
excluded, but as the lower 95% confidence limit for 
the relative risk is greater than one it would appear that 
chance alone is not responsible for the excess. 

When investigating risks close to unity it is impor¬ 
tant to consider the effect! of potential biases. Biases 
may operate at the time data are collected. Between 
1972 and 1976, however, passive smoking was not an 
issue. Subjects reported theirown smoking habits and 
no self reporting of passive exposure was undertaken^ 
It was not until 1983 that subjects within the same 
household were linked, and this was carried 
out without any reference to the measures of outcome 
examined subsequently. 

There is no direct measure available to prove that the 
passive smokers received a higher environmental dose 
of tobacco smoke than the controls, but in the 
supplementary questionnaire that covered the smoking 
habits of household members irrespective of whether 
they attended the original survey only 5% of controls 
said that there was a current smoker in the household, 
compared with 63% of passive smokers. Greater 
exposure to tobacco smoke at work supported the idea 
that passive smokers were more likely than controls to 
be in contact with environmental tobacco smoke 
outside the home. This was measured by Wald and 
Ritchie/ 1 who showed that non-smoking husbands of 
smoking wives had higher urinary cotinine concentra¬ 
tions than non-smoking husbands of non-smoking 
wives. Our definition of categories of exposure is 
comparable with that of other studies and would seem 
to identify groups with different mean levels of passive 
exposure. The high level of heavy smoking in our 
cohort” might also indicate that this difference is 
greater than that found in other studies. 

The problem of smokers deliberately classifying 


themselves as non-smokers’’ is a far less serious bias in 
cohort studies than in case-control studies, because at 
the interview stage there is no indication which subjects 
will subsequently die. The likelihood of differential 
misclassification ratesi— that is, higher in the passive 
smoking than in the control group—is debatable as this 
implies that someone in the double smoking group is 
more likely to pretend to be a non-smoker than 
someone in the single smoking group. When the 
cohabitee is a smoker the reverse may be more likely to 


be true. 

It has been suggested that non-smokers who many 
smokers may be different from non-smokers who 
marry non-smokcTS." A higher proportion of passive 
smokers were in social classes III manual, IV, and V, 
but no differences were found for other possible risk 
factors such as occupation, raised blood pressure, 
cholesterol concentration, or body mass index. In any 
case the final analysis, which estimated i the relative 
risks, adjusted for each of these factors. 

The effect of passive smoking on those who already 
smoke is far harder to isolate. The dose received by 
active smokers from smoking ranges widely,”" and 
adding a small extra component due to passive ex¬ 
posure may not lead to much of a difference in mean 
doses for double smokers compared with single 
smokers. Hence, the increased risk for double smokers 
relative to single smokers may be substantially less 
than that for passive smokers relative tocontroU. Thus CO 
the statistical power of a single study is an important fry 
consideration and in the absence of other: published 
data on this aspect it is difficult to interpret our results 
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for the effects of passive smoking on smokers. There¬ 
fore the main emphasis of this paper is an estimation of 
the risks of passive smoking in lifelong non-smokers; 
data arc presented for the active smoking groups to 
provide an estimate of dose-response. 

Our results arc based on a general population cohort 
study carried out in an area with a high level of diseases 
related to smoking. A consistent increase in risk was 
observed in passive smokers for each of the 10 variables 
measured covering respiratory symptoms, forced ex¬ 
piratory volume in one second, cardiovascular symp¬ 
toms, and subsequent mortality, including lung cancer 
and ischaemic heart disease. A dose-response relation 
was seen, and the risks were biologically plausible 
in relation to the size of the risks found for the active 
smokers. These three factors taken together increase 
our concern that exposure to other people’s tobacco 
smoke cannot be regarded as a safe involuntary 
practice. 
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Abstract 

Objective —To assess the value of serum 
carbohydrate deficient transferrin as detected by 
isoelectric focusing on agarose as an indicator of 
alcohol abuse. 

Design —Coded analysis of serum samples taken 
from patients with carefully defined alcohol intake 
both with and without hver disease. Comparison of 
carbohydrate deficient transferrin with standard 
laboratory tests for alcohol abuse. 

Setting— A teaching hospital unit with an interest 
in general medicine and liver disease. 

Patients —22 “Self confessed'* alcoholics 
admitting to a daily alcohol intake of at least 80 g 
for a minimum of three weeks; 15 of the 22 self 
confessed alcoholics admitted to hospital for alcohol 
withdrawal; 68 patients with alcoholic liver disease 
confirmed by biopsy attending outpatient clinics and 
claiming to be drinking less than 50 g alcohol daily; 
47 patients with non-alcoholic liver disorders 
confirmed by biopsy; and 38 patients with disorders 
other than of the liver and no evidence of excessive 
alcohol consumption. 

Intervention —Serial studies performed on the 
15 patients undergoing alcohol withdrawal in 
hospital. 

Main outcome measure —Determination of 
relative value of techniques for detecting alcohol 
abuse. 

Results —Carbohydrate deficient transferrin was 
detected in 19 of the 22 (86%) self confessed alcohol 
abusers, none of the 47 patients with non-alcoholic 


liver disease, and one of the 38 (3%) controls. 
Withdrawal of alcohol led to the disappearance of 
carbohydrate deficient transferrin at a variable rate, 
though in some subjects it remained detectable for 
up to 15 days. Carbohydrate deficient transferrin was 
considerably superior to the currently available 
conventional markers for alcohol abuse. 

Conclusion —As the technique is fairly simple, 
sensitive, and inexpensive we suggest that it may be 
valuable in detecting alcohol abuse. 


Introduction 

The medical and social consequences of alcohol 
abuse are major problems throughout the world. 
Although many people readily acknowledge the extent 
of their alcohol consumption, others attempt to conceal 
it, and we lack reliable objective means of identifying 
surreptitious alcohol consumption. Currently available 
laboratory markers have considerable limitations, 
being insensitive, non-specific, or dependent on liver 
damage. The mean corpuscular volume rises in 
patients with thyroid disease, folic acid deficiency, and 
liver disease, 1 whereas serum y-giutamyltransfcrase 
activity is affected by drugs that induce microsomal 1 
enzymes as well as rising in all forms of obstructive 
liver damage. 2 Serum aspartate aminotransferase 
activity is more commonly raised in alcoholics than 
alanine aminotransferase activity is, and whereas a 
ratio of aspartate to alanine aminotransferase activity of 
greater than 2 :1 is strongly suggestive of alcoholic liver 
disease 3 this is of little value in subjects in whom the 
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Rabat, G.C. and Wynder, E.b., 
Cancer 53(5): 1214-1221, 1984. 


"bung Cancer in Nonsmokers," 


Nonsmoking cases were extracted from another ongoing 
case-control study of "tobacco-related cancers"; 37 nonsmoking 
males and 97 nonsmoking females were identified. A control was 
matched to each on age, sex, race, hospital, date of interview and 
nonsmoking status. A further subset of these cases answered 
questions on "passive smoking" via questionnaire, resulting in a 
total of 25 male cases, 53 female cases and their matched controls. 

Six male cases reported exposure to other people's 
cigarette smoke at home, compared to 5 controls; for women, the 
numbers were 16 cases and 17 controls. These numbers were not 
statistically significantly different. For workplace exposure, in 
males, 18 of 25 cases and 11 of 25 controls reported cigarette 
smoke exposure; the difference was marginally statistically 
significant (p = 0.05). In females, no statistically significant 
difference was reported for workplace exposure (26 of 53 cases vs 
31 of 53 controls). In their Discussion, the authors present 
detailed comments on studies to date (1984) which considered ETS. 
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Among 2668 patients with newly diagnosed lung cancer interviewed between 1971 and 1980, 134 cases 
occurred in ‘‘validated*’ nonsmokers. The proportion of nonsmokers among all cases was 1.9% (37 of 
1919) for men and 13.0% (97 of 749) for women, giving a sex ratio of 1:2.6. Kreyberg Type H (mainly 
adenocarcinoma) was more common among nonsmoking cases, especially women, than among all lung 
cancer cases. Comparison of cases with equal numbers of age-, sex-, race-, and hospital-matched nonsmoking 
controls showed no differences by religion, proportion of foreign-born, marital status, residence (urban/ 
rural), alcohol consumption or Quetelet’s index. Male cases tended to have higher proportions of profes¬ 
sionals and to be more educated than controls. No differences in occupation or occupational exposure 
were seen in men. Among women, cases were more likely than controls to have worked in a textile- 
related job (relative risk * 3.10, 95% confidence interval 1.11-8.64), but the significance of this finding 
is not clear. Preliminary data on exposure to passive inhalation of tobacco smoke, available for a subset 
of cases and controls, showed no differences except for more frequent exposure among male cases than 
controls to sidestream tobacco smoke at work. The need for more complete information on exposure to 
secondhand tobacco smoke is discussed. 

Cancer 53:1214-1221, 1984. 

(r) 0 


A lthough lung cancer risk is strongly associated 
with cigarette smoking, lung cancer does infre¬ 
quently occur in nonsmokers . 1 * 2 Several features distin¬ 
guish lung cancer in nonsmokers from that occurring in 
smokers. First, most cases of lung cancer in nonsmokers 
are found in women . 13 Second, the distribution of his¬ 
tologic types of lung cancer differs between smokers and 
nonsmokers. In smokers the epidermoid type predomi- 
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nates, whereas in nonsmokers adenocarcinoma is more 
common, especially in women . 2 " 5 

This article presents data from a case-control study of 
nonsmoking patients with histologically confirmed di¬ 
agnoses of primary lung cancer with respect to histology, 
demographic factors, residence, Quetelfet’s index, alcohol 
consumption, previous diseases, occupation and occu¬ 
pational exposures, and, to a limited extent, exposure to 
the tobacco smoke of others. Due to the small number 
of cases and controls on whom we have information on 
passive inhalation, the data presented here on that ques¬ 
tion are in the nature of preliminary results. A discussion 
of previous studies concerning this issue emphasizes the 
need for obtaining more detailed information on side- 
stream smoke exposure and related variables. 

Methods 

All cases of primary cancer of the lung occurring in 
cases who reported never having smoked on a regular 
basis* were extracted from an ongoing case-control study 
of tobacco-related cancers conducted in a number of cities 
between 197] and 198Gt and described previously . 6 For 
each case, the hospital chan was re-examined in order 
to confirm the diagnosis and the absence of smoking 


• Our definition of a nonsmoker was someone who had never smoked 
as much as one cigarette, pipe, or cigar, per day for a year 
t The majority of the cases (and matched controls) were interviewed 
at Memonal Hospital in New York City,. 30 of the 37 male cases and 
70 of the 97 femalt cases. 
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throughout the patient's lifetime. The histologic type of 
lung cancer was obtained from the pathology report or 
the discharge summary for each case. Those cases in whom 
the diagnosis was not primary lung cancer or in whom 
there was an indication of smoking, even in the remote 
past, were excluded from the study. Those remaining in 
the study are referred to as “validated” nonsmokers. 

A control was matched to each case on the basis of 
age (±5 years), sex, race (with 5 exceptions^), hospital, 
date of interview (±2 years), and nonsmoking status. 
Controls were selected from a large pool of hospitalized 
patients who were interviewed over the same period as 
the cases and who had diseases which were not tobacco- 
related. The distribution of diagnoses among the controls 
was as follows: men, 62.1% other cancers, 24.3% benign 
neoplastic disease, 13 ;5% non-neoplastic disease: women, 
59.9% other cancers, 14.4% benign neoplastic disease, 
25.8% non-neoplastic disease. 

All subjects were interviewed in the hospital with a 
standardized questionnaire including questions on de¬ 
mographic factors, occupation, occupational exposures, 
tobacco smoking, alcohol use, Quetelet's index (kg/cm 2 
X 10,000)^ and history of tobacco-related diseases. Two 
different versions of the questionnaire were used over the 
10-year period, the hist from 1971 to 1976, and the second 
from 1976 to 1980. Differences between the two ques¬ 
tionnaires included a longer list of occupational exposures 
in the later version, and a longer list of previous diseases 
in the earlier questionnaire (diabetes, gout, bronchitis, 
emphysema, hypertension, asthma, pleurisy, pneumonia, 
bronchiectasis, and tuberculosis) than in the later version, 
which included only four questions on previous diseases 
(chronic bronchitis or emphysema, asthma, diabetes, and 
elevated blood pressure): 

Alcohol consumption was assessed in current drinkers 
and exdrinkers (combined) relative to never-drinkers and 
occasional drinkers (combined). Occasional drinkers were 
those who consumed less than I ounce of whiskey equiv¬ 
alents of alcohol per day of beer, wine, and hard Liquor 
combined. Alcohol intake was categorized into three lev¬ 
els: (1) never/occasional drinking. (2) 1 to 3.9 oz/day, 
and (3) 4+ oz/day. 

In addition, a number of questions on exposure to 
passive smoking were introduced in an addendum to the 
main questionnaire in 1978, and the addendum was re¬ 
vised in 1979. Thus, information on passive smoking was 
obtained on only a subset of the subjects, for men, 25 of 
37 cases and their matched controls; for women, 53 of 
97 cases and their matched controls. This number of 
responses was obtained for those questions included in 
both versions of the addendum, whereas the number of 


% One oriental male case was matched to a white control, two hispanic 
and two oriental female cases were matched to white controls. 


Table I. Histologic Type of Lung Cancer 
in Never Smoken and Smokers 



Men 

Women 


(Nb.) 

(%) 

(No.)i 

<*>: 

Never smoken 





Kreyberg type I 

13 

(35.Hi 

20 

(20.6) 

Epidermo id /squa mous 

13 

(35.1) 

16 

(16.5) 

Large ceil/giant cell 

0 


4. 

(4.1) 

Kreyberg type 11 

20 

(54.1) 

72 

(74.2) 

Adenocarcinoma 

16 

(43.2) 

60 

(619) 

AlveoUr 

Mixed (Kreyberg 1 Sc 11) 

4 

(10.8) 

12 

(12.4), 

and undifferentiated/ 
anaplastic 

4 

(10.*) 

5 

(5.2) 

Total 

37 


97 


Smoken* 





Kreyberg type 1 

1187 

(63. n 

341 

<52.3) 

Kreyberg type II 

Mixed (Kreyberg 14 11) 

600 

(31 9) 

279 

(42:8) 

and undifferentiated/ 
anaplastic 

95 

(50) 

32 

(4.9) 

Toul 

1882 


652 



• A more detailed breakdown by histologic type is not presented for 
smokers because this information was not coded! For the nonsmokers 
this information was retrieved manually 


responses was smaller for the question “Does your spouse 
smoke?”, since this question appeared in only one version 
and since it was not answered by those subjects who were 
not married, widowed, separated, or divorced (see 
Table 3). 

Differences between cases and controls were assessed 
by the chi-square test for independence. 7 and by the Man- 
tel-Haenszel extension test for linear trend. 1 Point esti¬ 
mates of the relative risk with test-based 95% confidence 
intervals were calculated following Miettinen's method.’ 

Results 

For the 10-year period, 1971 to 1980, among 1919 
cases of primary lung cancer in men. 37 (1.9%) occurred 
in validated nonsmokers. Among 749 lung cancer cases 
in women, 97 (13.0%) were validated nonsmokers. This 
difference in the proportion of nonsmokers in men and 
women is highly statistically significant. x^D * 137.21, 
P< 0.001. 

Histologic Type 

Table 1 shows the histologic type of lung cancer for 
nonsmokers and smokers by sex. Among male smokers 
with lung cancer there were nearly twice as many Kreyberg 
type 1§ cases as Kreyberg type 11 (1187 versus 600), while 


{ Kreyberg type 1 includes squamous cell. oat cell, smalt cell and Urge 
cell carcinomas: Kreyberg type H indudes adenocarcinoma, bronchioiar, 
and alveolar carcinoma. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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TaBU 2. Distribution of Background Variables 
in Cases and Controls 




Men 



Women 


Cam 

Controls 

Cases 

Controls 

(No) 

(%) 

(No.) 

(%) 

(No.) 

<%) 

(No.) 

(%)' 

A* 









*49 

13 

(33) 

12 

(32) 

12 

02) 

13 

CIS) 

30-39 

II 

(30) 

12 

(32) 

26 

(27) 

24 

03) 

60-69 

7 

(22) 

)0 

(27) 

29 

(30) 

34 

(35) 

70+ 

6 

(14) 

3 

(I) 

30 

(3D 

24 

03) 

Total 

37 


37 


97 


97 


Reiifxm 









Protcsunt 

2 

(6) 

3 

(14) 

27 

(28) 

34 

(36) 

Catholic 

16 

(46) 

14 

(40) 

31 

(32) 

36 

(38) 

Jewish 

13 

(43) 

13 

(37) 

38 

(40) 

24 

05) 

Other 

2 

(6) . 

3 

(9) 

0 

(0) 

I 

(l> 

Total 

35 


33 


96 


96 


Yr of education 









1-11 

3 

(5.4) 

6 

(16.2) 

38 

(39.2) 

29 

(29 9) 

12 

7 

(16.2) 

11 

(29 7) 

25 

(27.S) 

37 

(38l> 

13-13 

6 

(21.6) 

I 

(21-6) 

14 

(13.3) 

15 

(13-3) 

16+ 

20 

(36.1) 

12 

(32.4) 

16 

(I7J) 

15 

(13.3) 

Total i 

37 


37 


97 


97 


Occupation*) status 









ProfesuonaJ 

22 

(39:3) 

14 

(37.8) 

8 

(8.2) 

tl 

C* 1-3): 

Skilled 

6 

(16.2) 

7 

(11.9): 

26 

(26.8) 

35 

(36 0 

Semiskilled 

2 

(3.4) 

9 

(24.3) 

6 

(6,2) 

6 

(6.2) 

Unskilled 

3 

(1.1) 

2 

(3.4) 

8 

(1-3) 

3 

(3.2) 

Housewife 

0 

— 

0 

— . 

38 

(39.2) 

28 

(28-9) 

JUtired/unem ployed 

4 

(3.3) 

5 

(1X3) 

11 

(MJ) 

12 

(1X4) 

Tool 

37 


3? 


97 


97 



among female smokers the numbers were more similar 
(341 verms 279). This difference is statistically significant, 
X 2 (I) - 25.91, P < OlOOI. Among male never-smokers, 
there were 13 Kreyberg type I versus 20 Kreyberg type 
II cases, while among females, there were 20 Kreyberg 
type I versus 72 Kreyberg type II cases. Although the 
number of male nonsmoking cases is small, the difference 
between men and women is statistically significant, x*0> 
» 3.90, P < 0.05. Furthermore, the difference between 
the proportions of Kreyberg I and Kreyberg II in never- 
sznoken compared with smokers is statistically significant 
in both sexes (for men, x 2 (0 “ 10.54, P < 0'005; for 
women, x*0) ■ 35.46, P < 0.001); 

Age 

Table 2 gives the age distribution of cases. Male cases 
are significantly younger than female cases (x 2 (3) - 11.30, 
P < 0.025). The mean age for men was 53.9 years (SD 
[standard deviation] 14.3) compared with 61.6 (SD 11.3) 
for women. This younger age of male cases appears to 


hold for both Kreyberg l and Kreyberg II types: the mean 
age for Kreyberg I and Kreyberg II lung cancer in men 
was 52.8 and 53.6 years, respectively, while in women 
Kreyberg I had a mean age of 63.7, and Kreyberg II had 
a mean of 61.0 years. 

Education 

Kreyberg II cases appeared to be more educated than 
Kreyberg I cases in both sexes (data not presented). 

Case-Control Comparisons 

There were no differences in male cases and controls 
by religion, proportion of foreign born, marital status, 
and residence in childhood, adolescence, and adulthood. 
Male cases were better educated (57% of cases had gone 
beyond college compared to 32% of controls), and a higher 
proportion were professionals (60% of cases compared to 
38% of controls) (Table 2). These differences did not reach 
statistical significance. 

Female cases and controls did not differ significantly 
on proportion of foreign bom; marital status, education, 
occupational status, or residence in childhood, adoles¬ 
cence, or adulthood. There was a nonsignificantly higher 
proportion of Jewish women among cases compared to 
their controls (40% versus 25%) (Table 2). In both cases 
and controls, the proportion of urban dwellers increased 
from 70% in childhood to 80% in adulthood. 

History of previous diseases: No case-control 'differ¬ 
ences were found for history of chronic bronchitis, em¬ 
physema, diabetes, asthma, pneumonia, or hypertension 
in males. In females, there were similar findings, except 
more female cases had a previous history of pneumonia 
than controls: 16/40 cases versus 3/38 controls (x 2 M) 
- 10.9, P * 0.001). 

Quetelei s index: Quetelet’s index was calculated using 
the subject's weight 5 years prior to diagnosis for 22 male 
cases and their matched controls and for 50 female cases 
and controls on whom this information was available. 
No difference was seen between cases and controls of 
either sex. 

Alcohol: No significant differences in alcohol intake 
were found between cases and controls of cither sex. 

Occupational exposure: No differences in occupational 
exposures were observed between male cases and con trols. 
In females, the only significant difference was that 14 
cases reported working in a textile-related job compared 
to 5 controls (relative risk, 3.10; 95% confidence interval 
1.11-8.64). Of the 14 female cases, 2 were diagnosed with 
Kreyberg I, 11 with Kreyberg II and 1 had mixed-type 
lung cancer. For those cases and controls interviewed 
between 1976 and 1980, information on the duration of 
exposure to occupational and environmental substances 
was available. There was no difference in the mean num- 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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ber of years of exposure in textile-related jobs (16 years) 
of cases and controls Among the cases, the specific oc¬ 
cupations were the following; one seamstress, two dress¬ 
makers, one sewing-machine operator, one assembler and 
yamwinder. one dress-shop worker, two salesladies who 
had done factory work, one apparel manufacturer, one 
clothing packer, one typist, one washerette/housekeeper, 
one bookkeeper, and one housewife. 

Among the 37 male cases only a few (5) reported ex¬ 
posure to substances of potentially etiologic interest An 
electronics engineer had 35 years of exposure to cleaning 
chemicals: a designer had 25 years of exposure to chem¬ 
icals and acids and 15 years of exposure to plastics and 
glues; a director of sales for a chemicaJ corporation (a 
chemist) had 12 years of exposure to chemicals and acids; 
an upholsterer had 30 years of exposure to asbestos, rub¬ 
ber. and solvents; and a machine shop attendant had 37 
years of exposure to metals, grease, and oil; 

Among the 97 female cases, in addition to exposure 
to textile work reported by 14, few reported other ex¬ 
posures. The assembler/yamwinder who reported expo¬ 
sure to textiles also reported exposure to metals for 28 
years; a machine operator had 10 years of exposure to 
metals: an assistant medical technician had 10 years of 
exposure to chemicals and acids; a social worker had 5 
years of exposure to metals and welding; an electronic 
prototype technician had 14 years of exposure to chem¬ 
icals and acids, metals and solvents; and a chambermaid 
had 23 years of exposure to ammonia. 

We looked separately at the small number of cases who 
developed: lung cancer younger than age 40, eight men 
and six women. The occupations of the men included 
an accounting professor, an accounting clerk (who had 
been a teacher for 11 years), a neurosurgeon, a stock 
trader, a postal service clerk, a law student, a salesman, 
and a self-employed president of a supply company . None 
of the men reported any exposures. The female cases 
included two housewives, an assistant manager for the 
American Automobile Association, an electronic pro¬ 
totype engineer (mentioned above), a telephone operator, 
and a high school teacher. Only the electronic prototype 
engineer reported any exposures. The distribution of his¬ 
tologic types among these younger cases did not appear 
to differ from that of all nonsmoking cases. 

Passive inhalation: Of the 25 male cases and controls 
who were asked about exposure to other people's cigarette 
smoke at home, six male cases reported having been ex¬ 
posed compared to 5 controls (Table 3). Eighteen of 25 
cases reported having been exposed to cigarette smoke 
at work compared to 11 of 25 controls. The difference 
is just statistically significant (/> * 0.05). Mantel extension 
test for linear trend in the frequency of exposure (four 
levels) in cases and controls gives a chi-square of 2.88, P 
< 0.005. The number of male cases and controls who 


Tabu 3. Exposure io Passive Inhalation Among a Subset 
of Cases ind Control* 




Men 

Women 


Cases Controls 

Cases 

Controls 


(Nto.) 

(%) (No.) (%)■ 

(No.) (ft) 

(No.) (ft) 

At home* 

Yes 

6 

5 

16 

17 

No 

19 

20 

37' 

36 

Tout 

25 

25 

53 

53 

At work+ 

Yes 

l* 

M 

26 

31 

No 

7 

14 

27 

22 

Totil 

25 

25 

(P < 0.045) 

53 

53 

Spouse smoke$ 

Ever 

5 

5 

13 

15 

Never 

7 

7 

11 

10 

Totil 

12 

12 

24 

25 


• Current exposure on a regular basis to family members who smoke, 
t Current exposure on a regular basts to tobacco smoke it work. 

% Spouse's current or past smoking habits. 


reported that their wives smoked was identical; 5 of 12 
in both groups. In both groups the wives had smoked for 
comparable periods of time. 

No differences on exposure to passive smoking at home 
or at work were found in women, 16 of 53 cases were 
exposed at home compared to 17 of 53 controls, and 26 
of 53 cases were exposed at work compared to 31 of 53 
controls. Of the women who were asked about their 
spouses' smoking habits, no differences between cases 
and controls were found in the proportion who smoked, 
13/24 for cases versus 15/25 for controls. Again, years of 
smoking in the cases* husbands did not differ from years 
of smoking in the controls' husbands. 

Discussion 

Due to the powerful role of smoking in the etiology 
oflung cancer, other risk factors can best be studied in 
nonsmokers with confirmed nonsmoking histories. Thus, 
a key feature of this investigation is that in order to “val¬ 
idate” the diagnosis of primary lung cancer (obtained 
from the discharge summary or the pathology report) and 
the nonsmoking status of all study subjects (obtained in 
the original interview), we went back to the hospital rec¬ 
ords and abstracted information on diagnosis and smoking 
history 1 . If the chart indicated that the patient had smoked 
tobacco at any period of his or her life, the person was 
excluded from the study. In the rare instance that no 
mention of smoking history was found in the charu the 
patient was included. Of the 156 cases oflung cancer in 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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our computer file of self-reported never-smokers, review 
of the hospital chan revealed that 13 were actually smokers 
or had smoked at some time, and 9 were not primary 
lung cancers. These 22 cases were excluded from the anal¬ 
ysis. Confirmation of the diagnosis and nonsmoker status 
of the controls was carried out in the same way as for 
the cases. For none of the controls was the self-reported 
nonsmoking status contradicted by information in the 
chan. 

The finding that more cases gave a conflicting response 
on whether or not they had ever smoked than controls 
(13 of 147 primary lung cancer cases compared to none 
of 134 controls) is of significance. This suggests that some 
lung cancer cases tend to deny a smoking history more 
than controls with non-tobacco-related diseases. In a study 
of the role of cigarette smoking in lung cancer, such denial 
of cigarette consumption or under-reporting, which may 
also take place, would tend to reduce the estimate of the 
relative risk. In a study of lung cancer in nonsmokers, 
the inclusion of cases with a smoking history (misclas- 
sification) would also reduce associations of the disease 
with other risk factors. 

Although we attempted to eliminate all smokers from 
among the cases and controls by using a conservative 
definition of nonsmoker and by excluding any subject 
with a history of smoking either in the questionnaire or 
in the hospital chart, it is possible that some subjects who 
reported never having smoked actually did smoke at some 
time. 

The current study confirms earlier findings that among 
lifelong nonsmokers lung cancer is exceedingly rare, and 
that the more conservative the definition of nonsmoker 
and the more detailed the smoking history, the lower is 
the proportion of nonsmokers found among lung cancer 
cases. 1 

Histologic Type 

As found in earlier studies, Kjeyberg type II (primarily 
adenocarcinoma) is more common in nonsmokers with 
lung cancer than in smokers and, in both groups, Kreyberg 
type II is more common in women. The percentages of 
nonsmoking cases with adenocarcinoma in our study 
(43% of males, 62% of females) are in close agreement 
with those from the American Cancer Society’s prospec¬ 
tive study (46% of males, 59% of females, L. Garfinkel, 
personal communication, 1982). In view of the differences 
in design and method of selection of subjects, this agree¬ 
ment suggests that these percentages may be representative 
of nonsmoking lung cancer cases generally 

Sex Ratio 

In our nonsmoking cases there are 2.6 times as many 
females as males, even though the male-female incidence 


ratio for lung cancer is 2.4, 10 and the male-female ratio 
among all lung cancer cases in our file is 2.6 (1919/749), 
The larger number of nonsmoking women with lung can* 
cer compared with nonsmoking men is presumably due 
to the historically higher proportion of nonsmokers among 
women compared to men. Doll found no difference in 
the age-specific death rate from lung cancer among non¬ 
smoking males and females. 1 Similarly, Garfinkel 11 found 
no difference in the age-adjusted lung cancer mortality 
rate for nonsmoking men and women. 

Case-Control Comparisons 

Previous diseases: Our finding that female cases had 
a higher frequency of previous history of pneumonia 
compared to controls is difficult to interpret since we do 
not have information on the age at diagnosis or on the 
duration of pneumonia. 

Occupation :Earlier case studies of lung cancer in non- 
smokers have included occupations in males with -ex¬ 
posure to dust and/or fumes, fe. a carpenter, a joiner, 
a finer, and a flour miller among the 7 male cases in 
Doll’s study; 1 two painters, a smelter, a blacksmith, a 
gasoline truck driver, a gasoline and oil delivery man and 
gas station attendant, a cabinet maker, a sawmill worker, 
and an engineer among 20 male cases in Wynder's study; 1 
a plumber/steamfitter and an auto body and fender re¬ 
pairman among 8 male cases in the study by Wynder 
and Berg. 1 Among female cases, the occupations were 
less suggestive of exposure to inhaled substances. These 
studies interviewed small numbers of nonsmoking cases, 
and did not make use of a comparison groupi 

Our findings of a statistically significant threefold excess 
risk of lung cancer among women who reported having 
worked in the textile industry is of interest. Doll, in his 
study oflung cancer among nonsmokers, lists occupations 
of more than 3 years duration in 7 male and 40 female 
lung cancer cases. Out of 31 women who had been em¬ 
ployed outside the home, 5 had worked as seamstresses 
or dressmakers. 1 

However, there is no clear relationship in our data 
between duration of exposure and risk of disease. The 
mean number of years of exposure was the same for cases 
and controls. Most importantly, it is not dear that there 
is a single exposure or group of exposures that all of the 
workers in textile-related jobs have in common. 

Furthermore, it should be emphasized that our oc¬ 
cupational data art limited since there was room only to 
code one occupation—that oflongest duration—and two 
exposures. Occupational and environ mental exposures to 
specific substances were obtained by asking the subjects 
whether they had ever been exposed for more than a year 
to any of a list of substances. Self-reported exposures of 
this kind are subject to information bias since awareness 
of such exposure could be expected to vary with the in- 
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dividual, with educational level with different jobs, and 
between cases and controls. In only 7 of the 14 cases did 
the coded occupation mention textile work. The re¬ 
maining seven cases reported occupations not specifically 
associated with textiles, such as “typist,” but reported 
exposure to textiles. Evidence from existing occupa¬ 
tional studies of lung cancer risk in textile workers is 
scant. 12 - 14 No cohort study of textile workers appears to 
have been carried out 

The apparently minor role of occupational exposures 
in our male cases is consistent with the high percentage 
of professionals (60%) among them. Although our data 
do not suggest an important role of occupation ot ex¬ 
posure to specific substances, h would be desirable in the 
future to obtain more detailed and objective occupational 
histories on cases of lung cancer occurring in nonsmokers. 

Passive inhalation: The plausibility of a role of passive 
inhalation in lung cancer can be questioned on several 
grounds. Although sidestream cigarette smoke contains 
higher concentrations of toxic components than main¬ 
stream smoke, 15 it is diluted in the ambient air to varying 
degrees (depending on the size and shape of the room, 
proximity to the smoker, and ventilation) by the time it 
reaches the passively exposed person. As shown by Auer¬ 
bach and coworkers, 16 the changes in the bronchial ep¬ 
ithelium characteristic of smokers are rarely observed in 
lifetime nonsmokers. 

Nevertheless, the possibility that heavy exposure to 
secondhand smoke over a long period of time could lead 
to increased cancer risk cannot be ruled out at present. 
Because questions on passive inhalation were introduced 
in our questionnaire in 1978, we only have information 
on this factor for between 28% and 68% of our subjects 
depending on the specific question. We present the dis¬ 
tributions of responses to these questions as preliminary 
data since the numbers are small. Cases do not differ 
from controls except for the greater exposure to cigarette 
smoke at work reported by male cases compared to male 
controls. Those cases who reported passive inhalation 
exposure did not differ in their distribution of histologic 
types from unexposed cases. The difference between ex¬ 
posure to cigarette smoke at work between male cases 
and controls could be due to information bias, although 
there is no indication of such bias in the responses to the 
other questions on passive inhalation. 

The studies which, to date, have addressed the issue 
of passive inhalation and lung cancer have differed in 
methodology, the population studied, the type of lung 
cancer studied, the degree of histologic confirmation, and 
in results. These studies are summarized in Table 4. They 
have been commented on by a number of investiga¬ 
tors. 1 u7 - 19 We wish to draw attention here to several 
points which are crucial in assessing a contribution of 
passive smoking to lung cancer and which need to be 


considered in future studies. First, the proportion of his¬ 
tologically confirmed diagnoses in the studies listed in 
Table 4 ranged from 35% (Trichopoulos ex al [20]) to 
82% (Chan and Fung [21]). Given the difficulty of di¬ 
agnosing lung cancer, histologic confirmation is essential. 
Second, Trichopoulos et al 20 excluded adenocarcinoma 
and terminal bronchiolar cases, whereas adenocarcinoma 
predominated in Hirayama's cases 22 (personal commu¬ 
nication, 1981), in those of Chan and Fung, 21 and in our 
cases. In the American Cancer Society study reported by 
Garfinkel, 11 histologic type was obtained for lung cancer 
cases during the first 6 of 12 years of the study. Seventy 
percent of these cases had histologic confirmation but 
some of these were only identified as “carcinoma.” Among 
the cases with confirmed histology and information on 
specific cell type, 46% of the male and 59% of female 
nonsmokers had adenocarcinoma compared to 23% 
among male and 46% among female smokers (personal 
communication). Since little is known about the etiologie 
significance of different histologic types and since the 
distribution of types differs in different populations, it is 
premature to restrict studies of passive inhalation to par¬ 
ticular types. 

Third, although histologic classification of lung cancer 
is imperfect, it is desirable to stratify by the major his¬ 
tologic types in the analysis if the number of cases permits 
since different histologic types may have different etiol¬ 
ogies. 

Finally, all of the previous studies used the amount 
and duration of spouse's smoking as the measure of ex¬ 
posure to passive inhalation: Focus on the spouse's smok¬ 
ing may fail to provide an adequate measure of the sub¬ 
ject's exposure for a number of reasons: (I) a subject's 
actual exposure depends on how much time the smoking 
spouse smokes in his or her immediate presence; the 
spouse could be a heavy smoker but spend very little 
time at home; (2) in addition to the current spouse's 
smoking habits, those of former spouses may be equally 
important; (3) the subject may live with other relatives 
who smoke; (4) exposure to tobacco smoke at work can 
be a substantial proportion of a person's exposure; (5) 
exposure in cars, commuter trains, buses, and in other 
situations, such as restaurants, movie theaters, etc., could 
be significant It is for these reasons that we have recently 
revised our questionnaire to include detailed questions 
which will give a more complete picture of the subject's 
exposure, both in respect to different environmental set¬ 
tings and to duration of exposure for each specific com¬ 
ponent. 

If passive inhalation in nonsmokers is associated with 
increased lung cancer risk, by what mechanism does it 
exert its effect? Since adenocarcinoma is the most com¬ 
mon histologic type of lung cancer in nonsmokers, one 
could hypothesize that inhaled sidestream smoke increases 
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Table 4. Summary or Studies of the Role of Passive Inhalition in Lun| Cancer in NonSmokers 

Author/ 
type of study/ 

population No of cases Histology Findings Comments 


Hirayama (1981 174 deaths in married 

Prospective/ nonsmoking women 

Japanese w/lung ca among 

nonsmoking 91*540 nonsmoking 

wives aged 40+ married women 

yean 


Garfmkd (1981 ) M 195 deaths from lung ca 
Analysis of data among male 

from two nonsmokers; 564 

prospective deaths from lung ca 

studies/ACS among female 

population and nonsmoken (ACS); 

Dom study of 168 lung ca deaths 

veterans” among nonsmokers 

(Pom) 


Trichopoulos iff a/. 40 female nonsmoken 

(1981P Case- w/lung ca other tha n 

control/white adenoca or terminal 

female residents bronchiolar 

of Athens. 

Greece 


Chan and Fung^' Only two nonsmokers 
Case-control/ out of 208 male lung 

Hong Kong ca cases; 84 

Chinese nonsmoken out of 

189 female lung ca 
patients 


Out of a sample of 23 cases. 
17 were adenocarcinoma 


Histologic confirmation of dx 
in 69% of cases in first 6 
yean of ACS study. Among 
lung cancer cases with 
confirmed detailed 
histology. 46% of male and 
39% of female nonsmoken 
had adenocarcinoma 
compared with 23% of 
male and 46% of female 
imoken (personal 
communication) 

14 cases were histologically 
confirmed; 19 were 
cytologically confirmed: 18 
were clinically confirmed; 
excluded adenocarcinoma 
and terminal bronchiolar 


13 of the 84 female cases were 
squamous or epidermoid 
ca: 38 were 

adenocarcinoma: 13 had no 
histologic verification 


A dose-response relationship 
was seen between the 
nonsmoking wives* risk 
and the husbands’ 
smoking habit: wives of 
exsmokers or of 1-19 
cigs/day-smoken had RR 
• 1.61: wives of smokers 
of £20 cigs/day had RR 
- 2.08 

No significant increase in 
lung ca risk seen in 
nonsmoking wives of 
smoking husbands 
compared with 
nonsmoking wives of 
nonsmoking husbands 


RR of lung ca associated w/ 
having a husband who 
smokes < I pock/day was 
2.4; RR associated w/ 
having a husband who 
smokes >1 pack/day was 
3.4. (x : for linear trend 
• 6.45; P < 0.02) 

Among nonsmoking women 
the proportion of cases 
whose spouse smoked 
was slightly lower than 
that of controls (34 of 84 
or 40 5% vs 66 of 139 or 
47.3%). Among 
nonsmoking women, 
there was no significant 
difference in the 
proportion of cases who 
used kerosene fuel in 
cooking compared with 
controls. 


Exposure index was 
based on smoking 
habits of husbands 


Exposure index was 
based on smoking 
habits of husbands 


Exposure index was 
based on smoking 
habits of husbands 
and former 
husbands 


It is unclear what 
question was used 
regarding 
inhalation since in 
an earlier paper*, 
the question. is 
given as "Are you 
exposed to the 
tobacco smoke of 
others at home or 
at work?”; 
whereas here 
reference is made 
only to "smoking 
habus of spouses ” 
No information is 
given on how 
many subjects 
were mamed 


Ca: cancer, dx: diagnosis; rigs: cigarette; RR: relative risk; rj: rmiu, Hong Kong 1976-1977. Br J Cancer 1979: 39:182-192. 
• Chan WC. Colboume MJ. Fung SC. Ho HC Bronchial cancer in 


?0 


the risk for this type. Volatile components of cigarette 
smoke, including volatile nitrosamines, are more likely 
than respirable particulate matter to reach the periphery 
of the lung. Current findings suggest most lesions in non- 
smokers are located in the deeper portions of the lung. 
Nonsmokers exposed to cigarette smoke in enclosed 
spaces are reported to have increased levels of carbon 
monoxide in their blood, 23 ” 23 which suggests that other 


volatile components could reach the lung. It would be 
important to know in this regard whether the location of 
lesions in the lungs of nonsmoking lung cancer cases with 
exposure to passive inhalation differs from that among 
smokers. 

In addition to the etiologic factors discussed in this 
article, other possible explanations of the occurrence of 
lung cancer in nonsmokers should also be considered. 


f; 

i 
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Exposure to ionizing radiation in the course of radiation 
treatment could be responsible for some cases. Also, 
Auerbach and coworkers 2 * have suggested that lung cancer 
could arise in nonsmokers secondary to healed tuber¬ 
culosis scars, although this is unlikely to account for many 
cases. 27 Another possibility is that lung cancer in non- 
smokers, especially adenocarcinoma, is estrogen-related 
since it is more common in women than in men. It has 
been shown that adenocarcinoma of the lung frequently 
contains estrogen receptors. 21 Still another possibility is 
that carcinogens of nutritional origin could be carried to 
the lung by the blood. These possibilities deserve epi¬ 
demiologic exploration. 
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Garfinkel, L., Auerbach, O. and Joubert, L., "Involuntary 
Smoking and Lung Cancer: A Case-Control Study," Journal of the 
National Cancer Institute 75(3); 463-469, 1985. 

This case-control study, conducted in New Jersey and Ohio, 
included 134 cases and 402 age- and hospital-matched controls. 
Lung cancer cases were ascertained using hospital records and cancer 
registries. Controls had been diagnosed with colon-rectum cancer. 
All cases were histologically confirmed. Some proxy interviews 
were conducted, usually with spouse or children. One table shows 
the variation in ORs related to respondent type; for instance, 
based on questions about husband's smoking habit, an OR when the 
case responded was 0.83; when the husband, 0.77; and when the case's 
child, 3.57. Exposure questions were asked regarding husband's 
smoking, smoking by others in the home, smoking in the workplace 
and smoking by others during childhood. 

ORs were calculated for four methods of classifying smoke 
exposure: "exposed to smoke over last 5 year,' 1 OR = 1.28 (95% Cl 
0.96-1.70); ''exposed to smoke over last 25 year," OR = 1.13 (95% 
Cl 0.60-2.14); "husband smoked," OR = 1.22 (95% Cl 0.97-1.71); and 
"husband smoked at home," OR = 1.31 (95% Cl 0.94-1.83). 
Additionally, for women whose husbands smoked >40 cigarettes/day, 
an OR of 1.99 (95% Cl 1.13-3.50) was calculated. For those whose 
husbands smoked >20 cigarettes/day, the reported OR was 2.11 (95% 
Cl 1.13-3.95). For exposure in the workplace, ORs less than 1.0 
were reported. Exposure during childhood was associated with a 
statistically nonsignificant OR of 0.91. 
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Involuntary Smoking and Lung Cancer: A Case-Control Study 1 


NOTlCl 
hh ntj 

froucud tgr copyrt 
R* (TK* 17 IU. ft 


Lawrvnct Gaiiink*), 2 Oscar Auarbach, 3 and Lou Joubart 24 


ABSTRACT—In a case-control study in 4 hospitals from 1971 to 
1981, 134 cases ol lung cancer and 402 cases of colon-rectum, 
cancer (the controls) were identified tn nonsmoking women. All 
cases and controls were confirmed t>y histologic review of slides, 
and nonsmoking status and exposures were verified by interview. 
Odds ratios (QR) incraased with increasing numt>er of cigarettes 
smoked by the husband, particularly lor cigarettes smoked at 
home. The OR tor women whose husbands smoked 20 or more 
cigarettes at home was 2.11 (95% confidence limits 1.13, 3.95); A 
logistic regression analysis showed a significant positive trend ol 
increasing risk with increased axposure to the husband's smoking 
at home, controlled for age. hospital, socioeconomic class, and 
year of diagnosis. Comparison of women classified by number of 
hours exposed a day to smoke in the last 5 years and in the last 25 
years showed no increase in risk of lung cancer —JNCl 1985; 
75:463-469 


Much interest has been expressed in the past several 
years in the reported relationship of involuntary or 
passive smoking and the development of lung cancer. 
Hirayama (/)* in a prospective study in Japan, reported 
a 2:1 RR for nonsmoking women married to smokers as 
compared to the RR for nonsmokers married to non- 
smokers Trichopoulous et al. (2), in a study in Greece, 
found that nonsmoking women with husbands who 
smoked had an OR about 2.5 times as high as that of 
women with husbands who never smoked, and the OR 
rose to 3.4 in women whose husbands smoked more than 
one pack of cigarettes a day. In another case-control 
study, Correa et al. (3) found nonsmoking women 
married to smokers with a lifetime consumption of 41 or 
more pack years had an OR 3.5 times as high as the OR of 
women married to nonsmokers. 

In an analysis of data from the American Cancer 
Society’s prospective study, Garfinkel {4) found little if 
any increase in RR of lung cancer for nonsmoking 
women married to smokers ( 4 ). The RR was 1.34 for light 
smokers and 1.10 for those whose husbands smoked 20 or 
more cigarettes a day. Rabat and Wynder (5) in a pilot 
study found no extra lung cancer risk in women and in 
nonsmoking men exposed to smoke at home, but 
nonsmoking men exposed at work showed a slight 
increase in risk. Rabat and Wynder measured exposure 
both by the spouse's smoking habit and the subject’s 
report of direct exposure. 

An investigation by Sandler et al. (6) of relatively 
young cancer cases in North Carolina found an overall 
1.6 OR (smokers and nonsmokers) for exposed vs. 
nonexposed cancer cases. Exposed cases were those in 
which the husband smoked. Exposed nonsmokers had a 
higher OR than that of exposed smokers. In nonsmokers 
the OR were elevated and statistically significant for 
cancers of the cervix, breast, and endocrine glands. 


Occurrence of cancer in the latter two sites previously had 
not been associated with cigarette smoking Lung cancer 
also showed an elevated OR but was not statistically 
significant; however the number of cases was small. 

Two papers in Hong Rong by Chan and Fung (?) and 
by Roo et al. (5) show very little difference between cases 
and controls with respect to involuntary smoking and 
lung cancer. 

Except for the two prospective studies, all of these 
studies were based on relatively few lung cancer cases in 
female nonsmokers; the number of cases ranged from 22 
to 77 in various case-control studies. 

In a previous paper, we pointed out that in any study 
of involuntary smoking and lung cancer, categorizing 
nonsmokers by the smoking habit o( the spouse may lead 
to error in classification of exposure. In the United States 
particularly, there may be many women, married to 
nonsmokers, who are exposed to the smoke of others at 
work or in other areas. Conversely, some individuals 
married to smokers may suffer acute effects from inhaling 
smoke and consciously avoid such exposure. A survey of 
38,000 subjects by Friedman et al. (9) confirmed this 
hypothesis. About 40% of women nonsmokers and 50% of 
men nonsmokers who were married to nonsmokers were 
exposed to the smoke of; others for some periods of time 
during a week, and 47% of nonsmoking women married 
to smokers reported that they were not exposed to tobacco 
smoke at home. In the study reported here, we record the 
smoking habit of husbands (total No. of cigarettes 
smoked and No. smoked at home), as well as the number 
of hours a day the subjects were exposed to the smoke of 
others at home, at work, and in othei areas. 

Other causes for concern are establishment of the 
microscopic diagnosis of primary lung cancer and 


AmreviaTIOks USED: CL*confidence limits, OR*odds rauofs); 
RR - relative ruk(i).i 
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verification of the smoking history. In a study of the 
histologic type of lung cancer in relation to asbestos 
exposure, 49 of 774 men and women with a discharge 
diagnosis of microscopically proved lung cancer were 
recorded as nonsmokers in the hospital chart (10). After 
review of hospital records, histologic sections, and 
interviews, only 10 cases remained who had died of 
primary lung cancer and who had never smoked. One- 
half of the others had smoked at some time and, one-half 
the confirmed nonsmokers had a primary cancer other 
than that of the lung. 

It is apparent, therefore, that more studies on in¬ 
voluntary smoking are needed, with particular attention 
given to obtaining microscopic proof of primary lung 
cancer and more detailed information about exposures to 
cigarette smoke. 

METHODS 

To have available enough subjects for a case-control 
study of involuntary smoking, we obtained access to the 
records of 4 hospitals—3 in New Jersey and 1 in Ohio In 
each of these institutions, we identified all lung cancer 
cases in women recorded during 1971-81. In 2 hospitals 
the cases were selected from the Tumor Registry; in 1 
hospital, they were selected from the surgical index in the 
pathology department; and in the other hospitals, records 
from the pathology laboratory' were checked against the 
medical records diagnostic discharge index. No case was 
selected that had been diagnosed prior to 1971. Cases with 
cancer of the colon-rectum served as controls. Colon- 
rectum cancers have been shown in epidemiologic studies 
not to be related to cigarette smoking. Charts then were 
located and reviewedi Cases that were diagnosed clinically 
only or by cytology, or as sarcoma or lymphoma of the 
lung, were excluded. Those that occurred in smokers (or 
ex-smokers), according to hospital records, also were set 
aside. Only those charts in which the patient was 
specified as a nonsmoker, or in which the smoking habit 
was not recorded, were further investigated. 

AM the slides for these cases and controls were pulled 
from the files (an average of *■15 slides/case) and were 
reviewed blind (by O. A.). In a small sample, slides for 
cases and controls were reviewed a second time to check 
consistency of the findings. Another sample of slides for 
smokers with lung cancer, and for subjects with diagnoses 
of sites otheT than lung or colon-rectum, also were 
selected for histologic review and were mixed in with 
the slides of nonsmokers. If slides were missing or not 
available, or of too poor quality for accurate diagnosis, 
the blocks for the case were located and new slides were 
prepared 

An interview based on a standard questionnaire was 
obtained for all cases and controls, along with micro¬ 
scopic proof. The interview was with the woman if she 
were still alive or with next of kin if she had died. 
Seven interviewers did all the questioning; three did 
interviewing in all 4 hospitals. About three-quarters 
of the interviews were with the patient or with spouse 
or children. All other informants had known the sub- 
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ject for at least 25 years and were able to supply the 
necessary information! All interviews were reviewed 
by the supervisor. When the information was incomplete, 
another respondent was contacted A second interview 
was obtained in about 10% of the cases and controls. 

Women who had never married and who lived with 
another member of the family were classified according 
to their relative’s smoking habits. Therefore, the word 
"husband” as used in this* paper means husband or 
cohabitant living in the same household. Of the cases, 
57% were married and living with their husbands at the 
time of the cancer diagnosis. The interview included 
questions on current smoking habits of the husbands of 
the cases and controls up to the present time or to the 
time of death; on the number of cigarettes smoked per day 
at home, and the number of years they had smoked. The 
interviewer also asked about the average number of hours 
a day the woman had been exposed to the smoke of others 
at any time during the past 5 years, during the past 25 
years at home, while at work and in other areas, and 
during her childhood. Women whose husbands smoked 
cigarettes only occasionally were counted as not exposed; 
occasional exposure at home, work, or in other areas also 
was counted as not exposedi 

We matched l lung cancer case to 3 colon-rectum 
cancer cases. Controls were matched to within 5 years of 
age and were from the same hospital. In most age groups 
there were many colon-rectum cancers in women of the 
same ages for matching purposes. The colon-rectum 
cases were checked for histologic proof in the same way as 
were the lung cancer cases, and the smoking interviews 
were obtained by the same interviewers who obtained the 
lung cancer interviews. The interviewers were not told 
the diagnoses, nor did they know the hypothesis of the 
study. 

Several different analytic procedures were used: The 
Mantel-Haenszel procedure for obtaining a point estimate 
of the OR with a 1:3 match was employed, as adapted by 
Pike and Morrow (11 ) ; with CL as shown by Mietimen 
(12). To compare subgroups of exposures, the matching 
was broken, and OR and CL were computed by the 
Mantel-Haenszel method. In addition, a logistic regres¬ 
sion model was used, with estimation and testing 
procedures as given by Breslow and Day (13). 

To permit comparison with previous studies, the 
subjects’ exposures to cigarette smoke were classified in 
several different ways: ^exposure over the last 5 years, 2) 
exposure over the last 25 years. 3) exposure to cigarettes 
smoked by husband, and 4) exposure to cigarettes smoked 
by husband at home. 

RESULTS 

Table l shows the process through which data for 134 
cases of lung cancer in nonsmoking women were 
obtained from the four hospitals. Of 1,175 women 
listed as having lung cancer, 892 (76%) were smokers or 
had smoked in the past, according to hospital records. Of 
the 283 remaining women, 36 (12 7%) were proved 
histologically to have other than lung cancer upon 
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Table 1 .— Lung cancer in women who neier smoked 
Records of U hospitals. 1971-81 




No. of women examined 


Status 

At hospitals: 


Total 



A 

B 

C 

D 


Microscopic proof of lung 
cancer on hospital i 
record 

243 

93 

276 

663 

1.175 


Smoker 

200 

70 

182 

440 

892 


Nonsmoker or smoking 
habits not stated” 

43 

23 

94 

123 

283 

100.0 

Reinterview revealed 
smoker 

15 

3 

41 

54 

113 

39.9 

Reinterview revealed 
nonsmoker 

18 

14 

45 

57 

134 

47.3 

No microscopic proof of 
lung cancer 

10 

6 

8 

12 

36 

12.7 


• 68% of the hospital records 1 isted patient as nonsmoker; in 32% of 
the records, smoking habits were not stated. 


review of slides by one of us (O. A.), and M3 (39.9%) were 
found to be smokers upon re interview. Only 134 (47.3%) 
were lifetime nonsmokers with histologically proved 
primary lung cancer. They were the only cases therefore 
suitable for this study. Among the colon-rectum cases, 
there were many fewer that were misdiagnosed—only 
1.4%. 

The age distribution of the cases and controls is shown 
in table 2 More than half were 70 years of age or older, 
and 22% were 80 years of age or older at the time of 
diagnosis. The histologic diagnosis of lung cancer cases 
was as follows: 65% adenocarcinoma, 16% large cell, 8% 
squamous cell, 4% oat cell. 3% alveolar cell, 3% mixed, 
and 1% too undifferentiated for classification by cell 
type 

Table 3 shows the OR and CL for risk of lung cancer, 
according to the 4 methods of classifying smoke exposure. 
The OR ranged from 1.13 to 1.31. All 4 methods resulted 
in lower 95% CL of less than 1 and were not statistically 
significant. 

Table 4 shows the average number of hours peT day 
that cases and controls were exposed to other people s 


Table 2 — Age distribution of lung cancer cases and controls 



Cases 

Controls 

Age. 

yr 

No. 

% 

No. 

% 

40-49 

5 

3.7 

17 

4.2 

50-59 

28 

20.9 

86 

21 4 

60-69 

28 

20.9 

88 

21.9 

70-79 

44 

32.9 

12 V 

30.1 

80-89 

24 

17.9 

82 

204 

£90 

5 

3.7 

8 

2.0 

Total 

134 

100.0 

402 

100.0 


Table 3 — OR for matched groups of women for risk of lung cancer 
from exposure to smoke, as classified tn i categories 



Risk of lung cancer 

Classification 


for women 


OR 

CL 

Exposed to smoke over last 5 yr 

1.28 

0.96-1.70 

Exposed to smoke over last 25 yr 

1.13 

0.60-2 14 

Husband smoked 

1.22 

097-1.71 

Husband smoked at home 

1.31 

0.94-1:83 


smoke for the last 5 years and: for the last 25 years. The 
women exposed during the last 5 years had an OR 
{adjusted for hr exposed per day) of 1.28 (95% CL: 0.98, 
1.66) and those exposed for the last 25 years had an OR of 
1.12 (CL: 0.81, 1.42). No increasing trend with increasing 
exposure was apparent in either group. In the 3-year 
exposure group, the OR went down with increased 
exposure, but the OR in each of the exposure groups was 
not statistically significant. 

Table 5 and text-figures 1 and 2 show exposure 
classified by the husband s smoking habits. The OR for 
women married to smokers was 1.23 (CL: 0.94, 1.60); for 
those whose husband smoked at home it was 1.51 (CL: 
0.99. 1.73) husbands smoked 40 or mo xf „ 

cigarettes a-day fad an OR of 1.99 (CLr-M3r3 5(f). ; 
t ^ 9 mep^hQseJbusbands>rooked 20oi:xjiare cigarettes at. 
/ hom e had an OR of 2.11 (CL: 1.13. 3.95). These were the 
onTy specific smoking groups in which the OR were 
statistically significant, jfhe Mantel extension lest for 


Table 4 —Number of cases and controls exposed to smoke of others during 5 and 25 yr before diagnosis 

Variable 



Exposure. No. of hr/day 


Toul 


None 

1-2 

3-6 

£7 

Toul 

women 




Last 5 yr 




ro 








V J 

No. of cases 

80 

15 

25 

14 

54 

134 

w 

No. of controls 

263 

31 

59 

49 

139 

402 

OR 

1.00 

1.59 

1.39 

0.94 

1.28 


CO 

95% CL 


0.90-2.72 

0.96-2.03 

0.69-1.28 

0.98-1.66 


-Co 




Last 25 yr 




.05 

No. of cases 

42 

17 

45 

30 

92 

134 

'V A 

No. of controls 

136 

72 

109 

85 

266 

402 

W 

OR 

1.00 

0.77 

1.34 

1.14 

1.12 


C/T 

95% CL 


0.60-0.99 

0.96-1.87 

0.83-1.57 

0.81-1.42 
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Table 5—Smola trporurt btfon lung conger diagnons. at clcunfitd by fnubandt making kainU 





Husband’s total smoking habits 



--■ 

Variable 

None 8 


Cigarettes/day 


Cigar and/ 

All types 
of smoking 

Total 

No of women 


<20 

20-39 

>40 

or pipe 

No. of cases 

43 

11 

32 

30 

18 

91 

134 

No. of control* 

148 

45 

102 

52 

55 

254 

402 

OR* 

1.00 

0.84 

1l08 

1.99 

1.13 

1.23 

95% CL 


0.61-1.16 

0.81-1.44 

1.13-3.50 

0.78-1.62 

0.94-1.60 





Husband’* smoking habits at home 




kj n ..a 


Cigarette*/day 


Cigar and/ 

All types 

Tout 

Nb. of women 


none 

<10 

10-19 

>20 

or pipe 

of smoking 

No. of cases 

44 

29 

17 

26 

18 

90 

134 

No. of control* 

157 

90 

56 

44 

65 

245 

402 

OR r 

1.00 

1.15 

1.08 

2.11 

1.17 

1.31 

95% CL 


0.84-1.58 

0.76-1.54 

1.13-3.95 

0.80-1.70 

0.99-1.73 



■Figure* include single women living alone. Cohabitants living with single women were classified as “husbands." 
* Mantel extension test for trend (one tailed): * = 2.31. Pc.025. 
r Mantel extension test for trend (one tailed): x = 2.35, PC.G25. 


trend in both groups was statistically significant 
<P<.025. one-tailed test): 1 

Analysis also was done for years of smoking There' 
were $utirucal]y^i^^ant.QRJor jhpse *rookn^?cjjr 
:ipSiBK>kin^a6iiiran4 2J7 loj 



smokingal fioraeTTfrut no uencTwaTapparent^l hose 
who reported smoking for 30-39 years and 40 years or 
more had much lower OR that were not statistically 
significant. 

Table 6 shows OR for exposure categories by age 
group, histologic type of lung cancer, identity of the 
respondent who was interviewed, and socioeconomic 
status. Data are for average exposure for the last 3 years, 
for the last 25 years, by husband s total smoking habit, 
and by his smoking habits at home. OR generally were 
higher for those 70 years of age or over, for those with 
adenocarcinoma, when someone not in the immediate 
family was the respondent, and for those in the lower or 
lower middle class. There does not appear to be a pattern 
of high OR for any of these subgroups in all 4 exposure 
categories. Some of the OR are statistically significant, 
but they usually carry very wide CL with them. 


Table 7 shows the OR for classification of exposure of 
women to smoke at home, at work, and in other areas, as 
compared with those women not exposed at all. OR foT 
exposure at work during the last 5 years was 0.88; for the 
last 25 years, it was 0.93. The highest OR observed was 
1.77 for exposure during the last 5 years in “bther areas.** 
None of the RR shown in this table are statistically 
significant. 

One of the questions in the interview was with regard 
to exposure to smoke in childhood. Those women who 
replied that they had been exposed in childhood had an 
RR of 0.91 (CL: 0.74, 1.12): 


LOGISTIC REGRESSION ANALYSIS 

An unconditional logistic regression model was used— 
which included terms for age, hospital, socioeconomic 
status, and year of diagnosis—to account for possible 
confounding factors. Testing was done on each of the 
four exposure variables, three of which were used in the 
Mantel-Haenszel analysis: !) exposure during the last 5 



Text figure 2 — OR Cor exposure io husband's smoking habits at 
TtXT-ncuRi 1— OR Cor exposure to husband’s total smoking habits. home. 
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Table 6.— OR for smoke exposure categories, by age group, histologic type of lung cancer, identity 
of respondent, and socioeconomic status 


Specification 

No. of 

cases 




Smoke exposure 




Last 5 yr 

Last 25 yr 


Husband's smoking habits 

Total 

At home 

OR 

md 

OR 

95% CL 

OR 

95% CL 

OR 

95% CL 

Age. yr 

<60 

33 

0.96 

0.66-1.42 

1.00 

0.63-1.51 

U9 

0.72-1.98 

1.30 

075-2.26 

60-69 

28 

0.82 

0.57-1.19 

0.55 

041-0.73 

1.20 

0.66-2.19 

1.42 

0.70-2.88 

70-79 

44 

1.82 

0.93-3.53 

L22 

0.78-1.90 

L26 

0.79-1.99 

1.43 

0:85-2.39 

>80 

29 

2.00 

0.76-5.25 

1:75 

0.81-3.78 

1.28 

0.72-2.27 

1.10 

0:68-1.79 

Histologic type 

Adenocarcinoma 

87 

1.43 

0.99-2.06 

1,15 

0.85-1.56 

1.33 

0.94-1.87 

1.48 

1.01-2:17 

Squamous cell carcinoma 

11 

1.28 

0.52-3.19 

0.85 

0.43-1.69 

5.00 

1.28-19.33 

5.00 

1.43-20 18 

Large cell carcinoma 

21 

0.55 

0.41-0.74 

0.67 

0.47-0.94 

0.76 

0.51-1.13 

0.62 

045-006 

Mixed and other 

15 

2.29 

0.57-9.10 

2.67 

0.41-17.35 

0.81 

0.48-1.37 

1.00 

0 53-1.77 

Respondent 

Self 

16 

1.96 

0.62-6.17 

0.91 

0,51-1:60 

0.83 

0.50-1.38 

1.00 

0.55-1.74 

Husband 

34 

1.00 

0.67-1.52 

0.46 

0.38-0.55 

0.77 

0.56-1.06 

0:92 

0.63-1.34 

Daughter or son 

48 

0.92 

0.67-1.26 

1.41 

0.85-2.36 

3.57 

0.84-15.28 

3:19 

0.91-11.19 

Other 

36 

2.23 

0.90-5.54 

2.23 

0.83-5.% 

1.58 

1.11-2.67 

077 

0.57-1.03 

Socioeconomic status 

Upper and upper middle class 

6 

160 

0.31-8.19 

1.50 

0.34-6,59 

1.23 

0.30-4.18 

1.50 

0.34-6.59 

Middle class 

75 

0.78 

0.63-0.97 

0.92 

0.71-1.19 

1.15 

0.84-1.59 

1:21 

0.87-1.69 

Lower and lower middle class 

53 

2.58 

no- 6.01 

1.45 

0.85-2.44 

1.23 

0 83-1.84 

1:45 

0.88-2.38 


years, 2) exposure during the last 25 years, 3) husband's 
smoking at home, and 4 ) husband's smoking outside the 
home. The latter variable was used rather than the 
husband's total smoking as a check of the validity of 
exposure to husband s smoke and was derived by sub* 
trading the number of cigarettes smoked at home from 
the total number of cigarettes the husband smoked per 
day. Each of these factors was tested as a continuous 
exposure variable—the most powerful technique for 
detecting any true underlying risk. 

Table 8 shows the results of this analysis. Exposure for 
5 years and 25 years had negative coefficients. The test for 


cigarettes smoked by husband at home showed a positive 
trend of increasing risk with increasing exposure and was 
statistically significant, with a P-valtie (one tailed) of 
.032. The test for cigarettes smoked outside the home was 
not statistically significant. The table also shows esti¬ 
mates of RR at the 10 hours per day exposure level and at 
20 cigarettes per day smoked by the husband. The RR 
from exposure to 20 cigarettes/day smoked at home was 
1.70; outside the home, it was 1.26. RR from exposure 
during the last 5 years and during the last 25 years were 
less than 1. A separate analysis that included respondent 
identity did not change the results materially. 


Table 7 .—Number of cases and controls exposed to smoke 
of others at home, at work and in other areas 


Variable 


Smoke exposure 


None 

At home 

At work 

In other areas 


Last 5yr 

No. of cases 

80 

37 

14 

13 

No. of controls 

262 

99 

52 

24 

OR 

1.00 

1.22 

0.88 

1.77 

96% CL 


0.92-1.62 

0.66-1.18 

0.93-3.38 


Lmi 25 yr 


No. of cases 

42 

73 

34 

19 

No. of controls 

135 

204 

118 

43 

OR 

1.00 

1.15 

0.93 

1.42 

95% CL 


0.89-1.49 

0.73-1.18 

0.89-2.26 


Table 8.— Logistic regression modelf for involuntary smoke 
exposure variables, on continuous dose-response basis 


Variable 

Coefficient 

(SE) 

lvalue* 

Smoke 

exposure 

level 

RR f 

&~yr exposure to 
smoke 

-0.0069 

(0.0035) 

0.422 

10 hr 

0.93 

25-yr exposure to 
smoke 

-0;016 

(0.031) 

0.303 

10 hr 

0.85 

Cigarettes 
smoked at home 

0.026 

(0.014) 

0.032 

20 cigarettes 

1.70 

Cigarettes 
smoked outside 
home 

0.012 

(0.010) 

0.127 

20 cigarettes 

1.26 


• Mode) includes terra* for age. hospital, aocioeconomic status, and 
year of diagnosis. 

* One tailed. 

f Relative to the non ex posed woman. 
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DISCUSSION 

In a previous paper (*) the problem of classifying 
involuntary smoking on the basis of the husband s 
smoking habit was discussed. It was pointed out that 
questions directed at ascertaining a quantitative estimate 
of the number of hours a day that subjects were exposed 
might be a better measure than the total number of 
cigarettes that the husband smoked, inasmuch as not all 
of the husband s smoking was done at home. In the 
present study we classified the exposure both ways: by the 
number of hours per day the subjects were exposed to 
smoke of others and by the husband’s smoking habits. 
We also recorded the respondent’s estimate of how many 
cigarettes a day the husband smoked at home. In this 
group of women, husbands who smoked cigarettes 
smoked an average of 27 cigarettes a day, of which 11.5 
cigarettes on average (43%) were smoked at home. Of 
course, all cigarettes smoked at home were not necessarily 
smoked in a room where the subject could have been 
exposed In this study, the husband s smoking at home 
was related to the women s lung cancer, whereas number 
of hours of exposure a day to all sources of tobacco smoke 
was not related. 

A potential source of error was the hospital’s report of 
whether the subject smoked or not. In this study, 40% of 
the women with lung cancer, classified as nonsmokers (or 
smoking not stated) on the hospital record, were smokers 
at some time (liable 1), Another 13% did not have primary 
lung cancer. It is apparent, therefore, that in any study of 


involuntary inhalation and lung cancer, the smoking 
histories of the subjects have to be confirmed as well as 
the extent of their involuntary exposures Smoking 
histones of husbands were obtained for the 113 women 
who were smokers. The distribution by smoking habit is 
shown in table 9. As we might have expected, smokers are 
more likely to be married to smokers than are non- 
smokers. The table shows that 43 of 134 women, or 32 1%, 
of the cases included as never smoked in this study had 
husbands who never smoked: but only 21 of 113, or 18 6%, 
of women who smoked and were mistakenly classified as 
nonsmokers in the hospital record had husbands who did 
not smoke. Among the controls only 8.5% of women who 
were called nonsmokers (or smoking was not stated) were 
smokers. 

The table shows the effect on the OR. when one 
assumes that 8.5% of the additional controls needed for 
the 1:3 match had husbands with the same smoking 
distribution as the husbands of cases who were smokers, 
and that the balance had the same distribution as that of 
the 402 controls included in the study The OR for the 
husband’s smoking increase to 1.61 overall and are as 
high as 1.63 for the 20-39 cigarette a day smokers and 2.32 
for the women whose husbands smoked 40 or more 
cigarettes a day. For exposure to the husband's smoke at 
home, the OR are 1.66 overall, 1.53 for women whose 
husbands smoke 10-19 cigarettes a day, and 2 85 for those 
whose husbands smoke 20 or more a day at home. Thus 
the inclusion of women whose smoking habits have not 
been reviewed gteatly increases the OR, 


Table 9 — Hypothetical OR resulting from combining women in study with women originally classified 
as nonsmokers but who actually smoked 


Variable 



Husband's totaljsmoking habits 


Totals 

None 

<20 

Cigarettes/day 

20-39 

>40 

Cigar 

and/or 

pipe 

All 

types of 
smoking 

No. of cases 








Nonsmokers (in study) 

43 

11 

32 

30 

18 

91 

134 

Smokers (originally called nonsmokers) 

21 

9 

43 

24 

16 

92 

113 

Total (unscreened) 

64 

20 

75 

54 

34 

183 

247, 

No. of controls 







402 

Nonsmokers (in study) 

148 

45 

102 

52 

55 

254 

Additional controls 0 

119 

38 

90 

45 

47 

220 

339 

Total (unscreened) 

267 

83 

192 

97 

102 

474 

741 

OR 

1.00 

1.01 

1.63 

2.32 

1.39 

1.61 





Husband’s smoking habits at home 






Cigarettes/day 


Cigar 

Alt 

Totals 


None 


£20 

and/or 

types of 




<10 

10-19 

pipe 

smoking 


No. of cases 







134 

Nonsmokers (in study) 

44 

29 

17 

26 

18 

90 

Smokers (originally called nonsmokers) 

23 

22 

22 

30 

16 

90 

113 

Total (unscreened) 

67 

51 

39 

56 

34 

180 

247 

No. of controls 







402 

Nonsmokers (in study) 

157 

90 

56 

44 

55 

245 

Additional controls* 

126 

75 

52 

39 

47 

213 

339 

Total (unscreened) 

283 

165 

108 

83 

102 

458 

741 

OR 

1.00 

1.31 

1.53 

2.85 

1.41 

1l66 



* Upon reinterview. 8.5% of the control* were found to be tmokert. They were distributed according to the smoking distribution of husbands 
of cases who were smokers. The balance were distributed according to the smoking habits of controls in the study. 
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The classification used in this study might be criticized 
because some women married to ex-smokers could be 
counted in the same exposure category as a woman 
exposed to smoke up to the time of hei^final illness. 
However, all! patients who have gone through diagnosis 
and treatment for lung cancer had some period of time 
when they were not exposed to others* smoke, either 
before or after treatment. We believe that the classifica¬ 
tion we used w r as indicative of the "usual amount of 
smoke to which the person was exposed.” To determine 
the experience of a “^ure” nonexposed group, 17 cases 
and 56 controls in this study were identified who weTe not 
exposed to the smoke of others during the last 5 years, 
during the last 25 years, whose husbands never smoked at 
home or elsewhere, and who never were exposed to smoke 
in their childhood. These cases and controls were 
compared with all other subjects. The OR was 1.14 (CL: 
0.81, 1.59). 

In conclusion, we found an elevated risk of lung 
cancer, ranging from 13 to 31%, in women exposed to the 
smoke of others, although the increase was not statis¬ 
tically significant. The women who were married to 
smokers of 40 or more cigarettes a day or who were 
exposed to the smoke of at least 20 cigarettes a day at 
home showed a risk twice as high as that of women not 
exposed at all. This result is consistent with the dose- 
response risk of exposure to the husband s smoke shown 
in some case-control studies (2, 3). A dose-response 
relationship was confirmed in a logistic regression 
analysis. The lack of a relationship when exposure was 
classified by hours exposed to smoke of; others may have 
occurred because this variable does not accurately mea¬ 
sure intensity of exposure. There is no consistently 


higher risk for certain age groups or by histologic types, 
or by exposure at home or at work. Exposure in other 
areas carried a higher OR, but this finding is difficult to 
interpret. 
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Lam, W.K., A Clinical and Epidemiological Study of 
Carcinoma of Lima in Hong Kong . M.D. thesis submitted to 
University of Hong Kong, 1985 (only some pages available) . 

In a case-control study of female adenocarcinoma in Hong 
Kong, 163 hospitalized cases and 185 hospitalized controls were 
interviewed. Exposures investigated included ETS, domestic cooking 
(including use of kerosene stoves), and home incense burning. 

No RRs were presented; the author claims that no 
association was found for kerosene stove fumes and home incense 
burning and central or peripheral adenocarcinoma. "Passive smoking" 
was reportedly not associated with central adenocarcinoma, but was 
suggested to be associated with peripheral adenocarcinoma, 
particularly "passive smoking" due to smoking husbands. 
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In Eoog Xoug, lung otaear it the commonest lethal 
malignant disease in both sales aad females. This thesis 
represented the first major clinical study of luag oaacsr (1979- 
1994) In the looal Chinese population. 

The patients were those admitted to the University 
Department of Medicine, Queen Mary Boepital, Bong Bong, and all 
had histologically or cytologically proven lung cancer. 
Elstological typing was based os the World Bealth Organisation 
Classification (1981), with 4 major types of lung oanoer, namely. 
(1) squamous cell carcinoma (SQ), (9) small cell carcinoma (3M), 

■ (3) adenocarcinoma (ID), aad (4) large cell carcinoma (Ul). 

-'jrp1 prerequisite for^a clinical study of lung cancer is 
aceurate'cell -typingrif ity phass-one study vas to assess ‘ 
collaborated with the Department of Pathology the oell typing 
p accuracy of cytodlagnoeie (broncboscopic and sputum) in our 
hospital. In a five-year study period (1979-1983) is 873 : - 
patlents, for both bronchoecoplo and sputum cytologic cell 
typing, aoouracy was highest in 8Q and BM (78-100*), followed by 
ID (80-86*). That of LA was muoh lower (< 67*), but the number 

« 

of patients was small. 

The next phase is collection of clinical data base by 
a ollnical review of 493 patients admitted from 1976 to 1980. 

Ths male to femala sex ratio was low (1.87:1), reflecting the 


L 
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high incidence of lung cancer in women in Hong Hong. Zn wen, SQ 
was the predominant cell type (445), followed by AD (23%), SU 
(13%) and LA (7%), but in women, the preponderance of AD (44%; 

SQ 31%; SM 10%; LA 2%) is noteworthy. Cigarette smoking was a 
major Xaetor in-SQ and SH. The relative risk of lung cancer in 
smokers was 6.4 to 10.7 for SQ and 82, but was not significant 
with AD or LA (< 1.6). SQ and 6M, hieing smoking-related, shoved 
features of a centrally located tumour. Our AD, contrary to 
classical teaching, also showed clinical, radiological and 
broachoscople features of a centrally situated tumour. 

A three-part study was then carried out in parallel from 
1981 to 1984 l -' 

(l) •£ '>-Clinical data were collected from 503 patients upon 
diagnosis from January 1981 to April 1984. The findings of the 
'^ review study were confirmed. The male to female ratio'was low';' 

.^(1.98:1). A history of cigarette emoking was strongly 
associated with SQ and 8K. The relative risk of lung canoer in 
smokers was 5.8 with 8Q and 21 with SM in men, and 10.S with SQ 
and 33.9 with in women, but not excessive with AD and LA (l 
to 2*1). Zn women, AD was the predominant cell type (66%), and 
46% of all cases and 63% of AD were life-long non-smokers* 

Again, AD showed features of a predominantly centrally situated 
tumour. 
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(2) That our AO, usually la non-smoker females and centrally 

situated, was intriguing. A ease-control study of 163 female 

patients and 165 female controls was carried out to compare 

their exposure to tbree common environmental. Inhaled 

•ifrfttBiSii MftfilY RunMvr Mrtlnv rarnvinn nr mm fuses ■ >< 
borne incense burning. Analysis for non-smokers showed tbat 

kerosene stove and laeenee burning were not contributory factors 

(P > 0.06). Passive smoking was also not shown to be associated 

with AD of the central type, but may contribute to AD of the 

peripheral type (p < 0.05). ' ' V; : 

■■ . . *: * jfe'vr ' ■■ V v; ' '■ 

(3) The median survival of our patientelwith untreated, 


cancer 




■ V-rX inoperable disease wae poor, .being 1 month ior small cell cancer 
XX-“'. and 3.5 months for ^on-small cell 'cancers.l£fe' studied the 'X*' -',. 

* *•effect-of three combination chemotherapy scheiaes^o^eurvival*of £•' 

ne et is_^ i_A _ - * _* * . .H* ^ ^ . -* - v A_' 


and 9, 


■ i i> -sc 


7 i^ : ^the*e patitati.^In .43 patitnt* of small cell; carcinoma 7 : M4CC 
(methotrexate, adriamycin, ©yolophosphnmide and CCNU) i ;. ^ 

chemotherapy was effective <21* complete and 53* partial c " * 
response), and significantly lmprovsd overall patients survival 
(median survival 50 weeks). In nc^n-small cell canoe re. however, 
XACC chemotherapy (in 42 patients) and FuAM/FiAM schemes 
(Futraful/5-Fluorouraeil. adriamycin, mitomycia-C. in 44 
patients of adsnocareinoma), wars iaeffactive. Although partial 
response ©oeurred in 5-27* of patients, there was no overall 
survival benefit. - • 
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VItb * Bore solid data base, collaborative studies ere 
bov being initiated, including city-side epidemiological 
studies, clinico-patbologi© studies, and studies of host 
determinants. 
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families, and should tbsrsfor# b# re-examined.’ 

C. Inoense Burning at Hem* - Burning of Chinee* iaoenee at 

tempi** la worship of Idol* or gods, a common *e*oe la tourists 
book** 1* part of tb* traditional Chinese oustoae still 
practiced la Hoag Xoag. luraiag of iao*a*t at hcoe, either for 
aacector worship (traditioaal Cbloece filial piety) or d*ity 
worship, 1* aloe comoo among tb* large non-Christian looal 
population. Cbla*** iaeea** oaok* ha* b**a *bowa to contain 
carcinogen*, (Icboeatal k Oibbard, 1197) but to-date, do studios 
bare been undertaken to examine it* relation to lung cancer. 
Given that (i) Bong Xoag, borne Incense burning i* oooaoa, (2) 


*■ ' r. • v. • ••' v - **. ... - . t 

that many adult women la Voag Song are bousewiv** who spend most 



r" families living la beu*e*/flat* of area 400 to 000 SQuart feet « 

^5JSSr; :^r •• ^ • ■ r '• '-X^ : : .V' 

■v.only,|wblbh'would Increase the Inhaled dose of any potential 
f j^inhaied caroiaog*a M .. present la a small borne area, it 1* 
conceivable that iaoca** smoke might well be important in the 
genesis of lung eaacer in our women who do not emoks, 

A study wae therefor* oarried out to examine whether 
passive smokiag, ksrosso* stove oookiag and Inccns* buraiag at 
horn* arc likely causative factors in lung oacosr in non-smoking 
Chinese women. This forms Part C of tb* 1981-1984 lung cancer 
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study* (so* Chapter 5, pp 80). 

7.2 Patient* fc Methods 

This is s caee-control study. TUo eases wero all of the 
Chleose female patients who woro admitted to the Onivereity 
Department of Hedlelne, Queon Vary Hospital, Bone Kong, between 
January 1881 and April 1884, with bletologioally and/or 
cytologioally confirmed oaroinoaa of the lung of the four major 
cell types (Types 1-4, ¥.H.O. Claealfication , 1881)* Great care ... 
was taken to exclude secondary carcinoma of the lung (seo pp 18- jV.. 


18) but otbwrvisa all Chineso female patients were included with 




_r\.v 
C* “ 


no other selootion criteria.Comparison patients (controls) 
were Chinese female patients admitted to the Orthopaedic* wards**^ 4 ^ 


\ i 

;i‘>5vV./iO-f T r'-viV l . • • ^ * —v •i.v > ..i f*... 

in Queen Mary Hospital during the period 1882-1084,* ©omparableS?^;. 
to.lung oaneer patleute in ago and social class -Doth oases and q*? 

■% .v. ft - v,'^, . : : - , f ;* 

controls wers patients of the thirl class general wards and wero ?■ 

_ . ... . ..... .. . - J*■ 

mostly from the lover Incouw group. Patients with pathologloal 
fractures due to smoking-related malignancies, and peripheral 
vascular dlsoaee-related orthopaedlo condition* wore excluded. 

It is oonelderwd that ear orthopeodic controls should not be 
biased towards emoking-aeeoolsted diseases. 

All oasos were interviewed by myself, and the oontrole 
by myself or If Is* Cludy Ung, our toohnlcian and reeearoh 
aaslstaat, who was trained for this Investigation end thoroughly 


v 


-4^ ■ 

V<>' 
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I 

* 

j familiar with local culture. The questions oovorsd dialect 

| group* occupation* smoking habits* pneeivo smoking* domestic 

cooking including kerosone stove* and boms inceneo burning* in 
fora of a standardised questionnaire (Fig* 7*1). For very 111 
patients* or tor patients who spoke a dialect other than 
Cantonose or Mandarin, arrangeaont would then be Bade for their 
next-of-kin to be interviewed with the patiente ae interpreter. 


.••i.-i i -v Attempts at quantitation of paaeivo smoking has been 
rwcogaimed as difficulty(Xoyal College of Physicians, 1083; 
Weiss et al, 1983)*-Sidestream smoke,.to which the passive 


a i*5- , 'wvV' row mtr oun khuw wruwi nmm won *. 

? r • and then exhaled into the air Hr Amount and duration of Moke 

*-M- ^ • vs**'™-vV."40»•*&&*:, 

r - ,H--\*Xexposure, -1 he smokers', smoking habit* J siso and vsntilation of xXX X*.' 

X rooms otc. ars all important variables* and the anount'of the'* 


various components of tobacco smoke breathed by the non-smoker 



from a smoky atmosphere are therefore extremely variable and 
unpredictable* and there arc no agreed standards for expressing 
the oxtent of pollution of Indoor atmospheres by tobacco smoko. 
The same problem applies to quantitation Of exposure to kerosene 
stove cooking fumes and burning of lacsnss at home. 2 bad the 
opportunity of dlaoueeing this with Sir ftlebard Doll during bis 
visit to the Onlverslty Department of tiedlcloo, Hong Kong, in 
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FIG. 7.1. 
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Bovoobar 1983, and ho advised that It would bo bout to 
ostegorlso •xpoturo as positive and negative only with bo 
further attempts at Quantitation. 

Tha slgollieauoe levol for the flak, ratio* ara 
ealoulatud lor 7 lists, Taat A and Tost 9. Tost A la whetbor 
tbo risk-ratio 1* really greater than one, using th* Bayesian 
risk ratio analysis method by Alteblson and Bacon-Shone (1981). 
Taut 0 usos a loglstlo regression modol (Breslow b Day, 1980): 



Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 




Indicated by tbs distribution in Table 7.1, and medians of 07.5 
■ yeura lor oases and 09 jroar* for oontrols. Socioeoonoalc statue 
(m measured by occupation, years of schooling) and recent 
residence are also similar in both groups. It ie therefore 
considered not nuueeeary to stratify these variables in the 
analysis. 


• The eases and controls' smoking habit was obtained 
la detail as described on pp 88-87, Chapter 8, and the results 
were presented in Table 8.8, pp 80, which Is reproduced hare as 


Table 7.8 tor easy' reference*£ That results were discussed in 



population for. the present analysis. 

He attempts at quantitation (except tor Test B) was made 

* - ■- * : . to 

m . ^ 

ae described above in Kathode. When passive smoking (P), " 

. „ * 7 , e .* 

kerosene (K> and incense (2) were considered together, throe 
intersecting circles can be drawn showing seven possible 
combinations of exposure, and one isolated circle (N> indicating 
those who had never boon exposed to any of tboso- sources (Tig. 

7.8). Passive smoking includes exposure to smoking husbands, 
oobabltlng relatlvos, or workmates. 
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TABLE 7.1 




■ ■ ' : ; • *■ 

TABLE 7.2. CELL TYPE OF LUNG CANCER AND SMOKING HABIT'IH 163‘FEMALE PATIENTS 

WITH TYPES I-IV LUNGCANCER>19 81-19 84 


No. (%) »R 


.. . ■ 

: • n^ jg &y • -m 

Ho. I* 


IV 

No. (t) RR 


Controls 
No. (I) 


Non-smoker 

7 (25) 1 

•' 3 

(9) 60 (62) 1 

5 (71) 1 

144 

(78) 







* 

< 19 pack-yr 

S (18) 

'3 

w'S’^iS^Mw :. 

0 (-) 

19 

(18) 

20-39 pack-yr 

8 (29) 

IS 

<47)^;^|;‘ivuo) 

1 (14) 

14 

(8) 

v 40 paek-yr 

8 (29) 

11 

' * . 

1 (14) 

8 

(4) 

All smoker 

21 (75) 10.5 

29 

(91)433.9 Mitt'; (38) 2.1 

2 (29) 1.4 

41 

(22) 


TOTAL 


I : Squamous call; 


- * ^ y *rtyy- Ivyt- jjji i - T : ; : ! J ; ■ ■ V 

i ' - 

y - . ‘ L U * VI?*■■'■/ 


. •*•-:. m . \ r - i ■ ; * - */.. ; 

II s Small cell; ,".-W II *' Adenocarcinoma; 


HR : Relative risk, calculated as 


No. of smokers in cancer group 


No. or non-s# 


ers in cancer group 


IV 2 Largo cell 

, No. of non-smokers in controls 


Xo. of smears In controls 


ZLZZ 8 CC 20 J; 


* H <U t4n> 


■ *»• •* y : > ^ ■' . • ■ v 


i •’•TraenV 

l'-r. *- *'< V-' 
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The number of non-smoking oases with typo a 1 (squamous 

coll), 2 (small cell) and 4 (largo cell) lung cancer are email - 

— being seven. three and five respectively (Table 7.3), and 

did not therefore afford meaningful statistical analysis. For 

type 3 adenocarcinoma, the pathogonosi* of which we are most 
* 

Int#rented In, thero wore 60 non-smokers, and the proportlonw 
of different exposure categories are tubulated io Table 7.4, 

The casus uro wtratified into oeutral and peripheral tumours to 
oxomlne the contention that our preponderance of central T- V 
adenocarcinoma might bo related to inhaled carcinogens. The 
-risk ration (and their algalfloanee lovol) for exposure : to ft**. 
pawelvo smoklog, kerosene and inoense in our non-smoker -5’?^:“/- 
.adenocarcinoma female patients are shown In Table 7.5. VTotal j-’ 1 • 
passive smoking and passive smoking"due to smoking husband’alone 
are examined separately. > - ."fl. . 

7.4. Dlecuselon 

The problem ponod before ue is the preponderance of 
adeuocaroinoua of lung, usually In non-smokers, predominantly 
centrally situated, la our female population. This case-control 
study was carried out to ooupared oxposure of easox and controls 
to tlireo environmental, inhaled substances, namely passive 
smoking, kerosene stove cooking fumes and homo Incense burning 
fusee. The results ehowod that (Table 7.5) ksrosono and incone® 


.« f -*r 
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TABLE 7.3 


DIFFERENT EXPOSURE CATEGORIES FOR TYPES 1, 2 * 4 
LUNG CANCER IN NON-SMOXINC WOMEN 


« 

Exposure 
CAtegory 


NO. Of CASSS 


squamous call small call large call 
(1) (2) (4} 


No. of 
controls 



* please refer to Fig.7.1. 
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TABLE 7.4, 

DIFFERENT EXPOSURE CATEGORIES FOR 
ADENOCAJtCINOMA OF LUNG IN NDN-SHOKINO WOMEN 


Exposure * 

Cato gory 

No. 

Central 

of eases 

Peripheral 

No. Of 
controls 

P 

1 

- 

3 

K 

3 

1 

6 

i 

- 

1 

13 

I>X 

7 

7 

21 

pi 

5 

6 

17 

KI u-v, •. - 

6 

5 

:-. r -V-v. 35 

- - w PXT . ' ' '• " ■* 

9 

8 

40 

R.- N ... 

■■ : • 1 . 

- • • 

,;.'vV. ' ’ 9 

__» . --Ji m§ , \ > 

■ r 

■ ■ j ; 



Total 

32 

28 

' 14 4 


* please refer to fig. 7.JL 
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are oot contributory factor* for adenocarcinoma, central or 
periphoral. Although the risk ratio of passive smoking is 
greater than onu tor central adenocarcinoma, the level of 
slgultlcanow la only about 10 per cent by last A. There is 
however suggestion of passive smoking associated with peripheral 
adenocarcinoma, particularly passive evoking due to smoking 
husbands* The differences betvoon Tests A and n in Table 7.5 
could be due to a non-linear logistic dose-response curve or to 
error* lu tli* level of eepowuro duo to tnoossplete 

Information:;,... : V.-^vr 

*. ‘ t ‘ ‘ • ‘ ' r .Z ■* " “ ’ 

- There has boon only one published report of passive ' 


.< Tz.J ft?- 4 : ’. ' 

■ j:i -f' 5f< i- • 'C ! j*< ^ l 


>Hs,T 


•looking la female lung cancer patients In Hong Kong (Koo et al. 'ri 
1083). ,.Koo found that passive smokers as a group lud a relative 
risk of leew than one. 40 of tbo 5fl non-Sisoker patients (71.43) 
•ad 03 of the 85 non-eaoktir controls (74.13) have boon oxposod 
to puselve smohlng, which lu not statistically different. The 
patients however Included all cell types and wore boterogenoous 
In this sense. In addition, the author did not distinguish 
central and peripheral tumours. 

Tbs association of passive smoking and lung cancer 
•Uould be further pursued. There 1» good theoretical support 
tor the association. Recently, It was reported that, like 
active omokoro, tbo passive smoker Is exposod to the snam 
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radioelemente la the tobacco, as 50 to 70 per cent of the 
®*°Po appear® In sidestream emoke (Vinters k DIFreaza, 1983). 

Xn addition, the exposure of the passive smoker to naturally 
ooourrlag radon daughters is increased in a smoky environment. 

It was estimated that radon daughter exposure could account for 
20 to 100 per cent of lung eaneers seen In non-smokers (Harley & 
Pasternack, 1981; Vinters L DiFrenaa, 1983). The conflicting 
findings of the Japanese (Hirayaoa, 1981) and American 
(Garfinkle, 1981) studies might be due to differences In 
methodology (Velzz et al, 1983). A potentially important factor 
is that the American study lacked smoking data on 735 of the 
husbands of nonsmoking women in comparison to only 285 in the 
•Japanese study, which may have created biases in the data. A 
greater number of working women, larger bomee and a higher 
divorce rate in the United Statee are other factore that could 
serve to account for the differences in rtsultt betwson these 
studies. Xn Bong Song, the problem of overcrowding is 
notorious, with many families living in houses/flats of area 400 
to 800 square feet only, and this would Increase the inhaled 
dose of any potential Inhaled carcinogen present in home 
environment* Previous estimates would have estimated the 
attributable risk of lung cancer due to passive smoking to be 
305 greater in non-smokers exposed regularly to paaaive smoke 
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compared to noasmokers not exposed (Leeds, 1078). It has been 
found that both the Japanese and the American studies were in 
feet consistent with such an street (Velss, 1083). 

• The apparent association between passive smoking and 


peripheral adenocarcinoma (and not central tumours) in our 
patients is unexpected, and the reason unclear. It Is known 
however that there is a. difference in chemical composition of 
mainstream and sidestream smoke (Stock, 1980; Correa et al, 
1983; Velss et al 1983). Maiustream smoke emerges into ths 
environment after bavins been drawn through the cigarette, 
filtered by the smoker's own lungs, and than sxhaled. 
81destream smoke arises from the burning end of the cigarette 
' and enters directly into the environment. All-these lead to 


marked differences in the concentration of the constituents of 
mainstream and sidestream smoke, and many potentially toslc gas 
phase constituents/including nitrosaains, are in higher . ’V’ 
concentration in eldestream smoke than in mainstream smoke, and 
nearly 85% of saoks in room results from sidestream smoke (Velss 
et al, 1983). It le true, of course, that sidestream smoke is 
generally diluted in a considerably larger volume. Thus, 
passive smokers are exposed to a Quantitatively smaller and 
Qualitatively different smoke exposure than active smokers. 
Vhetber this might produce different proportion of histological 
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types of tumour (preponderance of adenocarcinoma), with 
peripheral location remains, at present, conjectural’ 

Two of the limitations of the present study are the 
relatively small number of subjects studied, and the inclusion 
of only one hospital, albeit a large, regional general hospital. 

4. 

Large, city-wide multi-hospital studies are warranted, and we 
are currently overcoming the immense logistic problems and 
pursuing further collaborative studies In this area (vide 
infra). 

7.5. Conclusion 

1. Our results showed that kerosene stove fumes and home 
•. incense burning are not contributory factors for 

' r*’ 5 :'adenocarcinoma of lung, whether central or peripheral. 

Passive smoking is also not shown to be associated with 
/{^ adenocarcinoma ot the central type. The reason for the 
preponderance of osntral adenocarcinoma in our non- 
smoker female patient population has therefore remained 
unanswered, 

2. jShere is however suggestion Of passivs smoking 

associated with peripheral edenocaroinoma, particularly 
.passive smoking due to smoking husbsods. , The reason 
for the peripheral location of the associated tumour is 
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not clear, although It is known that passive smokers are 
exposed to a Qualitatively different smoke as ooapared 
to active smokers. 

3. These findings need to be confirmed by large, city-wide, 

multi-institutional studies. 
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Wu, A.H., Henderson, B.E., Pike, M.C. and Yu, M.C., "Smoking 
and Other Risk Factors for Lung Cancer in Women," Journal of 
the National Cancer Institute 74(4): 747-751, 1985. 

A total of 149 white women diagnosed with adenocarcinoma 
(ADC) and 71 with squamous cell carcinoma (SCC) were included in 
this case-control study carried out in Los Angeles county, 
California. The purpose of the study was to investigate the roles 
of several potential etiological factors in female lung cancer. One 
individually matched neighborhood control was selected for each 
interviewed case. The questionnaire employed included personal 
smoking habits, exposure to "passive tobacco smoke," lung diseases, 
dietary intake of vitamin A, types of heating and cooking fuels 
used, reproductive history and employment history. Regarding ETS, 
questions were asked about smoking in the household during 
childhood, spousal smoking and smoking by other household members 
during adulthood, and average number of hours/day of exposure at 
the workplace. 

Of the total, only 29 ADC and 2 SCC cases were nonsmokers. 
RRs were presented for the ADC cases: smoking by parents, RR = 
0.6 (95% Cl 0.2-1.7), spousal smoking, RR = 1.2, (95% Cl 0.5-3.3) 
and workplace exposure, RR = 1.3 (95% Cl 0.5-3.3). 

Regarding confounders, history of lung disease before age 
16 was reportedly statistically significantly associated with ADC 
(RR = 2.7, 95% Cl 1.1-6.7). Elevated RRs were also reported for 
exposure to burning coal used for heating or cooking during 
childhood and teenage years. A significantly increased ADC risk 
was reported for the lowest level of beta-carotene consumption; 
however, no associations were reported for an index of total 
preformed vitamin A or for total vitamin A intake. 
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Smoking and Other Risk Factors for Lung Cancer in Women 2 

Anna H. Wu, Ph.D ., 3 Brian E. Htndaraon, M.D ., 3 Malcolm C. Pika, Ph.D ., 34 and MJml C. Yu, Ph.D. 3i 


ABSTRACT—A case-control study smong white women in Los 
Angeles County was conducted to investigate the role of smoking 
and other factors in the etiology of lung cancer in women. A total lot 
149 patients with adenocarcinoma (ADC) and 71 patients with 
squamous cell carcinoma (SCC) of tha lung and their age- and 
sex-matched controls were interviewed. Personal cigsretts smoking 
accounted for almost all of SCC and about half of ADC in this study 
population. Among nonsmokers, slightly elevated relative rrsk(s) 
(RR) tor ADC wera observed for passive smoke exposure from 
spouse(s) [RR*1.2; 95% confidence interval (Cl)=0.5, 3.3] and at 
work (RR* 1.3; 95% Cl = 0.5, 3.3) Childhood pneumonia (RR = 2.7; 
95% Cl-1.1.6.7) and childhood axposure to coal burning (RR=2.3; 
95% Cl* 1.0. 5.5) wera edditional risk factors for ADC. For both 
ADC and SCC. increased .risks were associated with decreased 
intake of 0-carotene foods but not for total preformed vitamin A 
foods and vitamin supplements —JNCl 1965; 74:747-751. 


Lung cancer is now the fourth most common cancer in 
women (7) and has been projected to be the leading cause 
of cancer mortality among women by the mid-1980‘s «■>; 
Causes of lung cancer, other than cigarette smoking (3) f 
have not been clearly identified, but associations with 
exposure to passive smoking {4-6), exposure to combus¬ 
tion products of heating and cooking fuels (7), and 
occupational exposures {8-10) have been suggested. In 
addition, lung “scamng” {11) and a low dietary intake of 
0-carotene {12-14 ) and preformed vitamin A {15-17) may 
increase the risk of lung cancer. 

This paper reports a case-control study of ADC and 
SCC of the lung in white females in Los Angeles County. 
Each of the above-mentioned factors was investigated. 

METHODS 

Female patients diagnosed with primary ADC or SCC 
of the lung were prospectively identified by the CSP, the 
population-based tumor registry for Los Angeles County 
{18), between April 1, 1981, and August 31, 1982. On the 
basis of information collected routinely by the CSP, we 
limited eligibility to white Los Angeles County residents, 
with no history of cancer (other than non-melanoma skin 
cancer) and under age 76 at diagnosis; we verified these 
variables at interview. We also excluded cases if they were 
bom outside the United States, Canada, or Europe; were 
not English-speaking; or were not residents of Los 
Angeles County at the date of diagnosis. 

A total of 490 eligible cases were identified. Of these 
patients, 190 had died or were too ill to participate by the 
time we contacted their attending physician. Permission 
was granted to contact 272 of the remaining 300 patients. 
Eight patients were not located, and 44 refused to be 
interviewed so that we obtained completed question¬ 
naires on 220. On the basis of information on the CSP 
abstract^ no significant differences were noted between 


those interviewed and those not interviewed in terms of 
age, marital status, religion, and smoking status recorded 
on medical records. However, those who were not 
interviewed were more likely to have distant metastasis at 
the time of diagnosis (58%) compared to those who were 
interviewed (11%). Comparable percentages of eligible 
SCC (43%) and ADC (46%) patients were interviewed. 

We selected one individually matched neighborhood 
control for each interviewed case. The control had to 
fulfill all the criteria given above for cases (with reference 
date taken to be the same as that of the matching case) 
and* in addition, was matched with the case on date of 
birth (±5 yr of birth date). Our control selection 
algorithm defined a specified sequence of houses to be 
visited in the neighborhood where the case lived at date of 
diagnosis. Out goal was to interview the first eligible 
resident in this sequence. If no one was home at the time 
of the visit, we left an explanatory letter and made a 
follow-up visit after several days. For any patient, 80 
housing units were visited and 3 return visits were made 
before failure to secure a matched control was conceded. 
In 150 instances the first eligible person agreed to 
participate, in 55 instances the second eligible control in 
the sequence was interviewed, and in 15 instances the 
third eligible control was interviewed. 

Cases and controls were interviewed on the telephone 
with the use of a structured questionnaire designed to 
elicit information on personal smoking habits, exposure 
to passive tobacco smoke, lung diseases, dietary intake of 
vitamin A, types of healing and cooking fuels ever used, 
and reproductive history. We also obtained a lifetime 
history of all jobs (job title, activities, and exposure) of at 
least 6 months’ duration. 

For childhood passive smoking exposure, we asked 
about the smoking habits (i.e., amount and years of 
smoking) of father, mother, or other household members 


Aureviations used: ADC* adenocarcinoma; Q* confidence interval; 
CSP*University ot Southern California/Lo« Angeles County Cancer 
Surveillance Program; RR “relative risk(s); SCC “squamous cell car* 
cinoma. 
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when they lived with the respondent during her child¬ 
hood and teenage years. For passive smoke exposure 
during adult life, we asked about the smoking habits of 
spouse(s) and other household members when they lived 
with the respondent. Passive smoke exposure at work was 
assessed only in terms of the average number of hours per 
day to which the respondent believed she was exposed at 
each job. 

The questions on vitamin A intake specifically asked 
about average frequencies of consumption of 21 vegeta¬ 
bles and fruits that are high in 0-carotene and 7 foods 
chat contained preformed vitamin A during the calendar 
year 3 yean before diagnosis of the case (19), Pattern of 
use of vitamin supplements was also assessed for the 
same period On the basis of U.S. Department of 
Agriculture tables of food values for standard portion size 
(common household measure) of each item (20), we 
estimated average daily intake of 0-carotene (or vitamin 
A) by summing the product of the 0-carotene (or 
vitamin A) content of each food item and its reported 
frequency of consumption. Quartiies of consumption 
were constructed on the basis of the intake pattern of the 
220 controls. 

All cases were diagnosed microscopically. Their rou¬ 
tine pathology reports were reviewed for mention of lung 
scarring. 

Statistical analysis was conducted with the use of 
multivariate logistic regression methods for individually 
matched case-control studies (21). RR were estimated by 
odds ratios. A case-control pair was excluded from any 
given analysis if the information for either the case or the 
control was not known for the relevant variable^). Since 
personal smoking will often^ if not always, confound 
other associations, RR for other factors were always given 
after adjustment was made for personal smoking. 

For ADC, RR for certain factors were given separately 
for nonsmokers, ex-smokeis, and current smokers; this 
was not done for SCC because the numbers of non- 
smokers and ex-smokers were too few. 

RESULTS 

We interviewed 149 ADC and 71 SCC cases and their 
matched controls. The mean age at diagnosis was 59.7 


years for ADC cases and 61.4 years for SCC cases. The 
mean ages (at date of diagnosis of the index case) for the 
respective control groups were 59.5 and 61.1 years. 

Personal cigarette smoking.—Tat both ADC and SCC, 
there was a significant trend in risk associated withjf 
increasing number of cigarettes smoked peT day and with 
decreasing age at which smoking began (table 1). Both 
aspects of smoking remained significant after adjustment 
was made for the other. 

Passive smoking .—Families tended to share similar 
smoking behavior. Controls whose father, mother# or 
spouse(s) smoked were more likely to smoke, to be heavy 
smokers, and to start at a younger age than controls 
whose family members did not smoke. For ADC and 
SCC, after adjustment was made for personal smoking 
habits, there were no significantly increased risks for 
having a mother, a father, or spouse(s) who smoked or for 
being exposed at work (uble 2). 

For nonsmoking ADC cases, we did not observe any 
elevated risk associated with passive smoke exposure 
from either parent* (RR=0.6; 95% 0=0.2, 1.7), from 
spouse(s) (RR=1.2; 95% CI=0.5, 3.5), or at work 
(RR=1.3; 95% CI=0.5, 3.3). Increasing RR (RR—I.O? 
1.2, 2.0) were found with increasing years (0, 1-30, >3p 
ok passive smoke exposure during adult life from 
jtpousefs) and at work, A>m the results were not sta¬ 
tistically significant Since the exposures may have 
occurred concurrently, the years of exposure represent 
units rather than chronologic time of exposure. 

Childhood exposures.—T ot both ADC and SCC, no 
significant association was found with history of king 
diseases (specifically, asthma, bronchitis, pneumonia, 
tuberculosis, fungal diseases, emphysema, and lung 
abscess) diagnosed by a physician at least 5 years before 
diagnosis of the case. When the analysis was restricted to 
lung diseases that occurred before age 16 (childhood), a 
significantly elevated RR for pneumonia was observed 
for ADC after adjustment was made for personal smoking 
habits (RR=2.7; 95% Cl * 1.1, 6.7), and the RR for SCC 
(RR=2.9; 95% Cl*=0.5, 17.4) was in the same direction 
Parental smoking did not explain this effect. Table 3 
shows that for ADC, the effect of childhood pneumonia 
was most apparent among nonsmokers: Of the 2S 


Smoking status 


Table \.—Pemonal twokiiigjafrrts of ea*e* and controls _ 

ADC SCC ~ 

RR 95% Cl Case/control RR 95% Cl Case/control 


Nonsmoker 

1.0 


29/62 

1.0 


2/30 

Ex-smoker" 

1.2 

0.6. 2.3 

21/37 

7.7 

0.8. 70.3 

8/18 

Current smoker 

Current smoker: No. cigarettes/day 

4.1* 

2.3, 7.5 

99/50 

35.3* 

4.7. 267.3 

61/23 

1-20 

2.7 

1.4, 5.4 

38/28 

17:7 

2.3, 138.2 

19/14 

£21 

Current smoker age started to smoke, yr 

6.5* 

3.1. 13.9 

61/22 

94.4* 

9.9, 904.6 

42/9 

>25 

LI 

0.4. 3.2 

8/14 

7.8 

0.8. 73.7 

6/5 

19-24 

2.5 

L0. 5.8 

22/15 

47.1 

4.4. 498.5 

18/7 

<18 

8.0* 

3.6. 17.9 

69/21 

115.7* 

9.8. 1371.2 

37/11 


"Had stopped smoking at least 3 yr before diagnosis year of case. 
k P (linear trend) C001. 
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Table 2.—Exporurt to passive smoking in case* and control* 


Smoking statu* 

ADC 


SCC 


Adjuited HR - 

95% CI 

Adjusted RR° 

95% CI 

Mother smoked 

1.7 

0,8, 3.5 

02 

0.0. 1.6 

Father smoked 

1.3 

0,7, 2.3 

0.9 

0.2.2.9 

Spouse(s) smoked* 

1.2 

0.6, 2.5 

1.0 

0.1, 7:6 

Exposure at the workplace 

12 

0.8,22 

2.3 

0.7, 7:9 


* Adjusted for number of cigarette* tmoked per day and age at starting to imoke. 

* We eliminated from the analysis 15 pair* of ADC and 4 pair* of SCC in which either the case or the control was never tnamed. 


nonsmoking ADC cases, 8 (28%) gave a history of 
childhood pneumonia. 

Elevated RR, adjusted for personal smoking habits, 
were observed for exposure to burning coal used for 
heating or cooking in a stove or fireplace during the 
majority of childhood and teenage years (ADO RR = 2.3; 
95% CI=1.0, 5.5. SCC: RR=1.9; 95% CI=0.5, 6.5). For 
ADC, elevated RR were observed in each personal 
smoking habit category (table 3). 


Table 3.— RR and 95% confidence interval* of ADC of the 
lung according to childhood pneumonia and coal burning by 
personal smoking habit* _ 




RR (95% CI) among: 

Exposure “ 

Nonsmoker 

Ex-smoker 

Current smoker 

Childhood 

pneumonia* 

No 

1.0 

1.4 (0.6,2.4) 

5.1 (22,10.3) 

Yes 

S.1U.0.9.9) 

12(02,10.8) 

10.9 (2.1:57.9) 

Childhcxxl coal 
burning* 

No 

1.0 

12(02, 82) 

6.8(8.0.13.3) 

Yes 

‘82 (0.9.112) 

42 (1.0.172) 

92(2.1, 41.9) 


* Before age 16. The analyti* was based on 149 case-control pairs 
of ADC. 

4 Includes heating or cooking with coal burned in a stove or 
fireplace during childhood and teenage years. The analysis was 
based on 143 case-control pain of ADC. 


Dietary vitamin A.—' Tabic 4 presents RR for ADC, 
adjusted for personal smoking habits, by quartiles of 
indices of vitamin A consumption. Because of the smaller 
sample sire of SCC cases, the indices were dichotomized. 
Fot ADC a significantly increased risk was observed only 
for those in the lowest quartile of 0-carotene consump¬ 
tion (<2,000 IU/day) compared to those in the highest 
quartile (>4,000 IU/day), but no appreciably increased 
risks were observed for those in the intermediate groups. 
For SCC, an elevated, but not statistically significant, RR 
was observed for women with 0-carotene intake below 
the median: When those in the lowest quartile of 0- 
carotene consumption, i.e., less than 2,000 IU/day, were 
compared to those consuming more than 2,000 IU/day, 
the unadjusted RR was increased to 1.7 (from 1.3), but 
after adjustment the RR was not greater than compari¬ 
sons above and below the median (both RR—1.5). 

There was no association with an index of total 
preformed vitamin A (i.e., dairy products, eggs, liver, and 
vitamin supplements) for either cell type. However, for 
ADC and SCC, an association was observed for dairy 
products and eggs (table 4). 

Other factors .—We could find no association between 
any occupation or occupational category and risk of ADC 
or SCC, but there was an excess number of cooks (4 cases 
and 2 controls) and beauticians (8 cases and 5 controls) 
among cases; both occupations have been suggested in 
previous studies. Elevated RR adjusted for personal 


Table A.— Dietary intake of fi-caroUne, total preformed rttomin A, and dairy product* and egg* among cost* and control* 



Quartile 

4-Carotene* 


Total preformed vitamin A*^ 

Dairy products and eggs' 


Adjusted RR* 

96% Cl 

Adjusted RR* 

95% Cl 

Adjusted RR* 

95% CI 

ADC 


Mhigh) 

U> 


1.0 


L0 



2 

02 

02,2.0 

0.6 

02,1.4 

L7 

02,32 


3 

12 

0.6,2.7 

LI 

02,22 

22 

1.0.42 


4 

22 

1.1, 5.7 

12 

02, 22 

2.7 

12, 62 

SCC 


1 and 2 

1.0 


1.0 


1.0 



8 and 4 

12 

0.6. 82 

1.0 

0.4, 2.4 

1.6 

0.7, 82 


1 * Include* 21 vegetable* and fruit*: leafy lettuce, other leafy green, broccoli, carrot*, tomatoe*. green pea*, green beam, lima bean*. 

* asparagus, summer *qua*h, winter squash, tweet poiatoe* and/or yam*, green pepper, red pepper, hot red chili pepper, cantaloupe, 
1 watermelon, peaches, apricot*, nectarines, and tomato and/or V8 juice. Analysis was bated cm 147 pair* of ADC and 69 pairs erf SCC. 
i * Includes eggs, cheese, butter and/or margarine, cream, milk, beef and/or calf liver, chicken and/or turkey liver, and vitamin supplement*, 

j 'Analysis was bated on 147 pair* of ADC and 71 pairs of 8CC. 

Adjusted for number of cigarettes smoked per day. 
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smoking habits were observed for a history of hysterec¬ 
tomy (RR=1.7; 95% CI = 0.9, 5.2) and nulliparity 
(RR=1.7; 95% 0—0.8, 5.7) among ADC cases and a 
history of miscarriage (RR= 1.5; 95% CI = 0.5 t 4.9) among 
SCC cases. 

Multiple logistic regression analysis was conducted to 
assess the possible confounding effects of personal 
smoking habits, childhood pneumonia, childhood coal 
burning, and 0-carotene intake. The results were similar 
to those when each factor was adjusted for personal 
smoking habits alone. 

DISCUSSION 

This case-control study examined risk factors for the 
two main cell types of lung cancer in women—ADC and 
SCC Although histologic typing was done by the 
individual pathologist at each participating hospital, 
studies comparing interobserver and intraobserver varia¬ 
bility in classification of lung cell types reported a high 
concordance rate for cell types other than large cell 
carcinoma, which was excluded in this study (22, 23). 

In this study population, about half of ADC and almost' 
all of SCC can be attributed to personal smoking habits; * 
the amount smoked and the age at which smoking began 
were strong determinants of risk of disease. However, 
there are marked differences in the strength of association 
between smoking and cell type of lung cancer, as has 
been noted previously (2 4, 25). 

The role of passive smoking in the etiology of ADC 
among nonsmokers is not clear. Our data are not 
consistent with the findings with regard to nonsmokers 
obtained by Hirayama ( 4) and Trichopoulos et al. (5) 
who reported a twofold to threefold increased risk due to 
passive smoking. However, the histology of the cases in 
these studies is not clear, and their data suggest that any 
effect of passive smoking is larger for SCC cases (5 ,6 )j Of 
our 29 nonsmoking ADC cases, 12 were bronchoalveolar 
cell carcinomas, and this cell type is specifically men¬ 
tioned by Correa et al. (6) to have a weaker association 
with passive smoking. The effect of passive smoking by 
cell type of lung cancer needs to be investigated further in 
studies with much larger numbers of nonsmokers. 

Childhood lung disease may have a role in lung cancer 
etiology. Certain features of the lung of a child (c.g., 
susceptibility to airway closure and high peripheral 
resistance) might make it more vulnerable to residual 
abnormalities from respiratory illness (26). This notion 
is supported by observations that both smokers and 
nonsmokers with childhood respiratory diseases have 
impaired lung function capacity, that their rate of decline 
in ventilatory function capacity with age is more rapid 
than that in individuals without childhood respiratory 
problems, and that they have higher rates of clinical 
diagnosis of chronic obstructive pulmonary disease (27, 
28). Women with childhood respiratory problems may 
have incurred epithelial damage to the airway resulting 
in airway hyperreactivity and are more susceptible to 
other insults to the lung. We cannot rule out the 
possibility of a chance finding or of preferential recall of 
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childhood pneumonia by cases. However, our data 
appear to be internally consistent, since we found a 
significantly higher frequency of lung scarring men¬ 
tioned in the pathology reports among cases with 
previous childhood pneumonia (12/50=40%) compared 
to those without (39/189=21%). 

The association of lung cancer risk with exposure to 
coal heating or cooking warrants further investigation 
Although coal was identified as the major heating or 
cooking fuel used during childhood and teenage years of 
a significantly higher proportion of cases, we did noi 
have detailed information on the years of use. Excess risk? 
of lung cancer have been reported for coke oven worker.' 
(29, 30) and British gas workers (3/ ) who were heavih 
exposed to products of coal carbonization. 

Studies of men suggest that their lung cancer risk b 
lowered by greater dietary 0-carotene (12-14, 32, 33) anc 
vitamin A intake (15, 17, 32, 33), but the evidence fo: 
women is less clear (12, 13, 32, 33), We observed z 
significantly increased risk for ADC with the lowest leve 
of 0-carotene consumption and a similar association fo 
SCC. These results are consistent with findings fo 
females in Singapore (12) and in Japan (13 ), but they ar 
not supportive of data for females in Hawaii (32) ant 
England (33). Our observation of no association with ai 
index of total preformed vitamin A (i.e., dairy products 
eggs, liver, and vitamin supplements) and no association 
with total vitamin A intake (preformed vitamin A arv 
0-carotene—daita not shown due to domination b 
preformed vitamin A) is consistent with findings fo 
females in Hawaii (32). Conflicting findings have bee? 
reported for subgroups of preformed vitamin A foods an> 
supplements. A higher consumption of liver and vitami 
supplements has been reported previously for femal 
cases as compared to controls, but the opposite result 
have been observed for males (33, 34). Our data sho« 
no case-control difference in the intake pattern c 
vitamin supplements and a higher consumption of live 
among cases. Our finding of an elevated lung cancer ris 
associated with low levels of intake of dairy products hi 
not been reported for females, although similar resul 
have been observed for males (15-17). Our results on & 
role of 0-carotene and preformed vitamin A were sinuk 
for ADC and SCC. despite suggestions that vitamin A (c 
0-car otene) is more strongly protective against SCC tha 
against ADC (17) u= 

Initial reports of an inverse relationship between bloc 
retinol levels and subsequent risk of cancer at all sites (3 
36) have not been supported by recent studies (37, 38 
This situation emphasizes the need to reexamine even tl 
consistently observed association of vitamin A (or , 
carotene) intake with male lung cancer. 

Possible sources of bias in our data must be considere 
Both lung cancer cases and controls were derived fro 
population-based samples. However, because this disea 
is debilitating and rapidly fatal, 190 patients had died 
were too ill to participate by the time of initial conta* 
We did not conduct proxy interviews because questio 
on childhood exposures and dietary history could not 
assessed adequately As expected, the group who was n 
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interviewed was mote likely to have metastatic disease at 
diagnosis but was similar in all demographic variables 
measured. In addition, information abstracted from 
medical records showed similar smoking status for those 
interviewed and those not interviewed. If cases who were 
not interviewed because of poor survival differed from 
those who survived longer and were interviewed in terms 
of the other risk factors under $iudy, this could have 
V biased our results. However, this appears unlikely since 
our data showed that histories of childhood pneumonia 
and exposure to coal fires were similar among cases 
regardless of stage of disease at diagnosis. There is also no 
evidence that cancer survival is associated with dietary 
vitamin A intake. 

The etiology of SCC can be explained almost entirely 
by cigarette smoking. Cigarette smoking, however, ex¬ 
plains only about half of the ADC cases. On the basis of 
this study, childhood lung disease and exposure to coal 
fires in childhood explain at least another 22% of ADC 
cases. Passive smoking and vitamin A may be involved, 
but more research is needed to clarify their roles in lung 
cancer etiology. 
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Akiba, S., Kato, H. and Blot, W. J., "Passive Smoking and 
Lung Cancer Among Japanese Women," Cancer Research 46: 
4804-4807, 1986. 

This case-control study involved female atom-bomb 
survivors in Hiroshima and Nagasaki, Japan (428 cases, 957 
controls). Controls were matched on year of birth, city of 
residence, sex, participation in scheduled medical examinations, 
and vital status (including year of death) . In excess of 90% of 
all interviews were with proxy respondents for both cases and 
controls. Only 57% of the cases were verified by pathological 
methods. 


Questions were asked about exposure to ETS from spouse 
and parents. The authors reported an OR for female nonsmokers 
married to smokers of 1.5 (90% Cl 1.0-2.5). They also claimed 
that risks tended to increase with amount smoked by the husband, 
being highest among women who worked outside the home and whose 
husbands were heavy smokers, and to decrease following cessation 
of exposure. Although no OR was presented, the authors wrote that 
no increased risk was associated with exposure to parental smoking 
during childhood. 

The authors claimed that they were "unable to identify 
any strong confounding factors," including radiation exposure. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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abstract 

A case-control stud) conducted in Hiroshima Mod Nagasaki. Japan, 
revealed a 50% increased risk of lung cancer among nonsmoking women 
whose husbands smoked. The risks tended to increase with amount 
smoked by the husband, being highest among women who worked outside 
the home and whose husbands were heavy smokers, and to decrease with 
cessation of exposure. The findings provide incentive for farther evalua¬ 
tion of the relationship between passive smoking and cancer among 
aoosmoken. 


INTRODUCTION 

As pan of a case-control investigation of lung cancer among 
atomic bomb survivors conducted primarily to evaluate the 
interactive roles of cigarette smoking and ionizing radiation 
(1). data were collected on the smoking habits of the subject's 
spouses and parents. Herein we repon the effect of exposure to 
such passive smoking, focusing on married women who had 
never smoked themselves. 


MATERIALS AND METHODS 

Since 1951 a cohort of 110.000 Hiroshima and Nagasaki atomic 
bomb survivors has been followed by the RERF. 7 formerly called the 
Atomic Bomb Casualty Commission (2). During the period 1971 to 
1980. 525 newly diagnosed cases of primary lung cancer (Eighth 
Revision ICD 162.1) were identified among cohort members. The cases 
were ascertained from the Hiroshima and Nagasaki Tumor and Tissue 
Registries, the RERF mortality, surgical, and autopsy files, and Hiro¬ 
shima University medical records. The diagnosis was based on biopsy 
or surgical pathology findings for 25%. on autopsy findings for 28%, 
on cytology for 4%, and on radiological/clinical findings for the re¬ 
maining 43%. Since the cohort represents a fixed population that is 
aging ovct time and is older than the general population, the ages at 
diagnosis were higher than usual for lung cancer in Japan; the means 
were 7.2.1 for males and 70.2 for females; the ranges were 36 to 94 for 
males and 35 to 95 for females. 

Controls were selected from among cohort members without lung 
cancer. 2 for each case in Hiroshima and 3 for each case in Nagasaki. 
The controls were individually matched to the cases with respect to yr 
of birth (± 2 yr), city of residence (Hiroshima or Nagasaki), sex, and 
whether or not they were among the 20% of the cohort participating in 
the program of biennial medical examinations given at RERF. In 
addition, controls were matched to cases on vital status. Since most of 
the cases had died, most of the controls were also deceased. The 
deceased controls were chosen according to the above-mentioned 
matching criteria, plus year of death (± 3 yr), and they were selected 
from among all causes of death except cancer and chronic respiratory 
disease. The distribution of the controls series is as follows: alive, 13%; 
deceased from cere b rovascular disease, 26%; from coronary heart dis¬ 
ease, 13%; from other circulatory disease. 12%; from acute respiratory 
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disease. 9%; from digestive disease. 8%; from accidents. 6%; and from 
other causes. 14%. 

Interviews were sought during 1982 with all cases and control*, 0 r 
their next of kin, who lived in Hiroshima and Nagasaki. The interview, 
ers were iware that the study concerned lung cancer, but they were not 
told of the case-control status of the study subjects. A structured , 

questionnaire was used to obtain histories of cigarette smoking and 
demographic, medical, occupational! and other factors. If the individual 
was married, inquiry was made about the smoking status of the spouse, 
including the average number of cigarettes smoked per day. age started 
smoking and. for those who stopped, the age of cessation of smoking 
Using this information, together with the numbers of yT the husband 
and wife lived together, an index of exposure to the spouse's smoking 
was calculated. In addition, a single question was asked regarding 
whether the subject's mother and/or father smoked when the subject l 

was living at home as a child. 

OR were calculated as measures of the association between lung 
cancer and passive smoking and other factors (3), Estimates of the OR. 
and corresponding significance tests, were obtained by a conditional 
logistic regression analysis for matched data (4). Tests for trend used 
consecutive integers for levels of the ordered categories. Because there 
were a priori hypotheses that passive smoking might increase lung 
cancer risk, all significance tests for passive smoking efTecu were one¬ 
sided, with 90% Cl used for interval estimates of the OR. Because 
interest focused on spouse smoking patterns, eliminated from the 
analyses were the one case and 6 controls among males and the 4 cases 
and 7 controls among females who were never married. Among the 
married individuals, almost all had been married to only one spouse. 

Among those with more than one spouse, information was available 
only for the most recent. Also excluded from each table were individuals 
with missing data for the variable being studied. 


RESULTS 

Interviews were obtained for 428 cases and 957 controls, 
respectively, 81% and 82% of the eligible cases and controls. 

The two primary reasons for nonresponse were the refusal of 
next of kin to answer questions about their deceased relatives 
and the decision not to attempt to locate next of kin for subjects 
who had moved out of Hiroshima or Nagasaki. The distribution 
of informants is given in Table 1, indicating that the informa¬ 
tion for most of the subjects was provided by next of kin. The 
type of respondent, however, was similar for cases and controls. 

Table 2 shows the lung cancer OR according to the smoking 
status (smoker versus never smoked) of the subjects and their 
spouses. In both sexes there was an increased lung cancer risk 
associated with direct smoking. As indicated, almost all (93%) 
of the male lung cancer cases were smokers, but only a minority ■ 

(38%) of the women with lung cancer in this population were 
reported to have ever smoked. Although not shown, the OR ^ 
increased with the numbers of cigarettes usually smoked per VI 
day during adulthood for both men and women. Among males 
who smoked 1 to 9, 10 to 19, 20 to 29, and 30+ cigarettes per 
day, the OR were 1.7, 1.8, 3.4, and 9.7, respectively {P for trend CJ 
< 0.01). Among females who smoked 1 to 9, 10 to 19, and 20+ oo 
cigarettes per day, the OR were 1.9, 2.0, and 4.9 (P for trend < JsJ 

0.01). Table 2 shows that among female nonsmokers married y 
to smokers, there was an elevated risk for lung cancer (OR^r r 
.J J; 90% Cl «1*0 to 2^; f m 0.07), Although similar increases rT 
associated with smoking habits of spouses were observed for r 
female smokers and for male nonsmokers and smokers, sufft- 
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Table 1 Percentage distribution of, respondent 


Respondent 


Sex of study subject {%) 



Male 

Female 

Case 

Control 

Case 

Control 1 

Self 

6 

7 

16 

19 

Spouse 

5) 

48 

12 

Hi 

Child 

23 

22 

33 

33 

Daughter-in-Ls* 

11 

12 

IS 

17 

Others 

10 

10 

21 

19 

Tool % 

100 

100 

100 

100 

n 

264 

5*5 

164 

362 


Table 2 Odds ratios for Lung cancer according to smoking status of the subsea 
and his/her spouse __ 


Sex of 
subject 

Subject 

smoker 

Spouse 

smoker 

Case 

Control 

OR* 

90% Cl* 

Mafe 

No* 

No* 

16 

101 

uff 




Yes 

3 

9 

1.8 

<0.5. 5.6) 


Yes 

No 

190 

388 

3.4 

(2.1. 5.5) 



Yes 

51 

86 

4.2 

<2:4. 7,3) 

Femafe 

Nb* 

No* 

23 

82 

l.ff 




Yes 

73 

188 

1.5 

<1l0, 2.5) 


Yes 

No 

8 

14 

2.2 

(0.9, 5.1) 



Yes 

50 

56 

3 6 

(2:1.6. ID 


* Odds ratio and 90% Cl from matched analysis 

* Individual reponed never to have smoked cigarettes. 
' Referent category 


Table 3 Odds ratios foe lung cancer among nonsmoking women according to 
husband t usual dotty consumption of cigarettes 


No. of 
cigarettes 
husband usually 


smoked/day 

Case 

Control 

OR* 

90% cr 

0 

21 

82 

1.0 


1-19 

29 

90 

1.3 

(0 7, 2.3) 

20-29 

22 

54 

1.5 

(0.8. 2.8) 

30+ 

12 

23 

2.1 

(0 7. 2.5) 




(F for trend - 0.06) 


* Odds ratio and 90% Cl from notched analysis. 


Table 4 Odds ratios foe Lung cancer among nonsmoking women according to 
husband 's duration of smoking cigarettes while mamed 

Yr husband 


smoked 

cigarettes 

Case 

Control 

OR* 

90% cr 

0 

2) 

82 

1.0 


1-19 

20 

30 

2.1 

<1.0. 4.3) 

20-39 

29 

81 

1.5 

<0.8. 2.7) 

40+ 

22 

59 

1.3 

<0.7. 2.5) 


* Odds ratio and 90% Cl from matched analysis. 


cient data for detailed analytes of passive smoking patterns 
were available only for female nonsmokers. 

The data for nonsmoking women are categorized in Table 3 
according to the number of cigarettes the husband usually 
smoked per day during adulthood. There was an increasing 
lung cancer risk with increasing amount smoked per day by the 
husband, with the OR slightly exceeding 2-fold for women 
whose husbands were heavy smokers. No monotone trend of 
increasing risk associated with increasing duration of exposure 
to husband's smoking was found (Table 4). Risks according to 
time of exposure are examined in Table 5. The odds ratios were 
lower among “ex-passive smokers** than among women who 
had been exposed to their husbands* smoking within the past 
10 yr. The reduction in risk with cessation of exposure remained 
after adjusting for the amount of cigarettes smoked per day by 
the spouse 


TaWt 5 Odds ratios for lung cancer among nonsmoking women according to 
recency of exposure to husbands' smoking 


Time of 
exposure 

Case 

Control 

OR* 

90% cr 

None 

21 

82 

1.0' 


Not exposed within last 10 yr* 

31 

87 

13 

(0 9: 2 4) 

Exposed within last 10 yr 

40 

85 

1:8 

(IlO. ,3:2) 




(f foe trend - 0.05) 

* Odds ratio tod 90% G from matched analysis 



* These “ex-paswe smokers" 

are those whose husbands (gtait smoking 10 or 

more yr prior to the diagnosis of lung cancer (or 10 or more yr prior to the date 
of selection for controls) or those who were not imng with their husbands because 
of separations, divorce, or his death 10 or more yr poor to the diagnosis. 

Table 6 Odds ratios of lung cancer among nonsmoking women according to their 

occupation and their husbands ' smoking status 


Husband*! 





Occupation smoking 

of subject sums* 

Case 

Control 

OR* 

90% G* 

Housewife' Never 

6 

20 

Iff 


Light 

11 

34 

0.9 

(0 4,2.1) 

Hesvy 

15 

35 

1.5 

<0.7. 3.3) 

White collar' Never 

7 

23 

1.0 

(0 4, 2 4) 

Light 

9 

20 

1.7 

(0.7:4.5) 

Hesvy 

8 

16 

1.6 

<0.64.1) 

Blue collar 1 ' Never 

6 

21 

1.1 

<0.4. 2.9) 

Light 

5 

22 

0.5 

<0.2, 1.5) 

Hesvy 

7 

6 

104 

<1.6, 66 7) 


* Light, husband smoked 1ess than 20 agireties/day; be»v>, husband smoked 
20 or more cigarettes/da >. 

* Odds ratio and 90% Cl from matched analysis 

r Housewife defined as woman who was employed outside the borne for no 
more than 10 yr. 

4 Reference category 

* Office and safes workers. 

7 Excludes 5 cases and 34 controls who were farmers 

As shown in Table 6. the risk of lung cancer tended to increase 
in relation to exposure to the husband’s tobacco smoke for each 
of housewives, white collar, and blue collar workers. The highest 
odds ratio occurred for women who had blue collar jobs and 
were married to men who smoked one or more packs of ciga¬ 
rettes per day, but the numbers involved were small. 

The odds ratios from the matched logistic regression analyses 
presented in Tables 2 to 6 art generally similar to unadjusted 
odds ratios that can be calculated from the cross-products of 
the numbers of exposed and unexposed cases and controls, 
indicating that confounding in unadjusted analyses by age, city, 
vital status, and yr of death (the matching factors) is not 
substantial. We also assessed whether the associations with 
passive smoking were consistent across the various strata de¬ 
fined by the matching factors. The numbers of subjects in 
several of the categories became quite small with this Tine a 
cross-classification, but the trendi with husbands* smoking 
tended to be seen throughout, with no strong differences by age 
group or by city of residence. The trends were also apparent for 
each type of informant (self, husband, child, and other); in 
particular the elevated risk for heavy relative to nonexposure 
to husbands* smoking was detected when data were reported by 
the husbands or subjects themselves. Radiation exposure was 
also examined as a potential confounder and effect modifier. 
No significant influence of radiation dose on the passive smok¬ 
ing association was detected, although the trends with passive 
smoking seemed stronger among the unexposed. 

Information on the histological types of lung cancer was 
unavailable for 43% of the cases who were diagnosed only on 
radiological or clinical evidence. W’e conducted separate anal¬ 
yses among those with and without a pathological confirmation 
of lung cancer and found increased risks associated with passive 
smoking for both groups. The OR among nonsmoking women 
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n.arried to smokers was 1.4 for the cases and their matched 
controls with a histologically confirmed diagnosis, and 1.6 for 
those with a clinical/radiological diagnosis. Among women 
with a histological diagnosis, adenocarcinoma was the predom¬ 
inant cell type, but the distribution of histological types varied 
by smoking status (Table 7). The percentage of squamous and 
small cell carcinoma was much higher among smokers than 
nonsmokers. Although based on small numbers, there were also 
more squamous and small cell cancers among nonsmoking 
females whose husbands smoked. 

Responses to the question on parental smoking while the 
subject was a child were provided for only two-thirds of the 
subjects. Among these the mothers of the subjects were reported 
to be smokers for 13% of the cases and 17% of the controls, 
and the father* for 67% of the cases and 66% of the controls. 
Hence there was no overall increased risk associated with 
parental smoking, nor was there any significant increase after 
stratifying by smoking status of the subject. Among male smok¬ 
ers, the OR for lung cancer associated with maternal smoking 
was 1.1. 

DISCUSSION 

The results from this case-control study suggest that there 
may be a moderate excess in lung cancer risk associated with 
passive smoking. The odds ratios for liing cancer among non¬ 
smoking women tended to increase with amount smoked by 
their husbands, a trend seen among housewives as well as 
women who worked outside the home. The highest odds ratios 
among nonsmokers were for women who worked in blue collar 
jpbs whose husbands were heavy smokers, women presumably 
with the highest exposure to environmental tobacco smoke. 
There was little association with parental smoking or with ex¬ 
passive smoking, suggesting that cessation of exposure may 
lower risk. 

The findings are generally consistent with results of a national 
cohort study of mortality among Japanese women (5) and of 
several epidemiological investigations conducted elsewhere in 
the world (6-8). Updated follow-up for the period 1966 to 1981 
of the study conducted among an adult population selected 
from multiple areas throughout Japan, excluding Hiroshima 
and Nagasaki, showed a gradient in mortality with amount 
smoked by the husband (9 )l The increase in risk reached 90% 
among those whose husbands smoked 20 or more cigarettes per 
day, a figure in line with the 2-fold excess for 30 or more 
cigarettes per day of smokers in our study. The similarity in 
results, despite different methodological approaches, suggests 
chat the association between hmg cancer and passive smoking 
is not an artifact of recall bias which can affect retrospective 
studies. Furthermore, we were unable to identify any strong 
confounding factors, including radiation exposure, that may 
have accounted for the passive smoking association. 

It is noteworthy that a recent survey in Kyoto, Japan, found 
significantly elevated levels of cotinine, the major metabolite of 
nicotine, in the early morning urine of nonsmokers who lived 
in households with smokers or worked in offices/factories with 


Table 7 frrctntMgt kiaoiogiemi disxritmxum of hmg cancers omomg frmmlet 
_accprdiwf to thrir and their husbands’ smoking mans _ 


Sublet 

smoker 

Husband 

smoker 

Cell type (%) 

Squamous or Adenocarcinoma 

small ceil or larpr ceil 

cancer cancer 

No 

No 

0 

100 


Yes 

J6 f 

84 

Yes 


58 

42 


smokers (10). The cotinine concentrations among nonsmokers 
living with 2-pack-a-day smokers were roughly equivalent to 
the cotinine levels of smokers of less than 3 cigarettes per day. 
Precise estimates of the lung cancer risk associated with this 
level of smoking are not available, since not many smoke so 
few cigarettes per day. However. 3 well-known prospective 
studies of mortality among smokers [the American Cancer 
Society study involving nearly 1 million volunteers(II), the 16- 
yr follow-up of 250,000 United States veterans (12), and the 
20-yr follow-up of 34,000 British doctors (13)|i found relative 
risks of lung cancer of 4.6, 4.8, and 7,8 among 1 to 9, 1 to 9. 
and 1 to 14 cigarette-pcr-day smokers, respectively. Linear 
interpolation between these values and the base-line level of 1.0 
for nonsraokers would yield estimated relative risks for I to 2 
cigarette-per-day smokers of nearly 2-fold, about the same order 
of increase observed for “heavy” passive smokers in this study. 
Hence, if the Kyoto results (10) are applicable elsewhere, 3 and 
if urinary cotinine levels reflect levels of exposure to the carcin¬ 
ogenic substances in tobacco smoke, then the observed magni¬ 
tude of the increased lung cancer risk among passive smokers 
in Japan seems not greatly out of line with what might be 
expected based on their exposure to environmental tobacco 
smoke. 

It should be noted that the risk ratios for lung cancer asso¬ 
ciated with direct smoking (as shown in Table 2) were lower in 
this case-control study than typically found in case-control and 
cohort investigations in other countries (14), The lower OR 
among smokers in part arises from our selection, in order to 
minimize respondent bias, of controls matched to cases on vital 
status, which led to the inclusion of some controls who died of 
smoking-related diseases. However, lung cancer risk ratios gen¬ 
erally similar to those in this study were also reported in the 
prospective study of Japanese adults (9 )j Because of the lower 
relative risks of lung cancer among smokers in Japan, differ¬ 
ences in the OR between direct and passive smokers are not as 
high as in western countries. Indeed, we found OR for “heavy” 
passive smokers to be nearly equal those for women who were 
reported to be light smokers themselves. While such similarity 
was unexpected, characteristics such as the size and style of 
residential units might result in a higher environmentaUto- 
direct tobacco smoke exposure ratio in Japan (and thus less of 
a difference in OR for lung cancer between passive and direct 
smokers). This in fact is suggested by the comparison of the 
cotinine analyses between Japan and Great Britain (10, 15), 
where the ratio of cotinine levels in passive compared to direct 
smokers was considerably higher in Japan. Our finding that 
lung cancer risk among nonsmokers may be less closely related 
to duration of exposure to tobacco smoke, the major determi¬ 
nant of hmg cancer risk among smokers (13), than to intensity 
and recency of exposure also may be noteworthy. Such a differ¬ 
ence might contribute to a higher ratio in Japan of lung cancer 
risks in passive compared to direct smokers, since the current 
prevalence of smoking is higher in Japan than in either Great 
Britain or the United States, but the marked temporal increase 
in smoking began later (9. 16). 

The present study did not replicate the finding of a case- 
control study in Louisiana which showed a higher risk among 
male smokers whose mothers had smoked (7). Although we did 
find higher percentages of smokers among both cases and 
controls and among both men and women whose parents had 
been smokers, there was no elevation in the OR among smoking 

' There ■ tome 9 —«boa about their •cncralixabtliry, not c ocaine levels 
uckoo$ heavy pine smokers is Kyoto were about ooe-aeventh the *e*eb in 
■ v erafg smoken, a coetm to about owe-fifbeth in a recent Brrtub study (15V 
Is both static*, b u u ocr . the urinary leveb increased m proportion to rtrim s txl 
pomrrt taokiag expoaurt. 
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Japanese men or women associated with maternal or paternal 
smoking. However, it was often difficult for the respondents to 
provide information on parental! smoking, and data on this 
exposure were missing for about one-third of the subjects. 

One of the concerns in this study was the adequacy of data 
provided by surrogate respondents. Only a minority of the 
patients could be interviewed directly because of the often fatal 
outcome of lung cancer and the need to include cases diagnosed 
as early as 1971 in order to assemble sufficient numbers of 
subjects for analysis. The distribution of respondent types was 
comparable between cases and controls so that response bias is 
unlikely , but the possibility of poor quality information for both 
cases and controls existed. We could evaluate this possibility, 
however, since many of the cases and controls had provided 
information on their smoking habits in routine RERF surveys 
conducted in the 1960s when all study subjects were alive (I, 
2). The data in Table 8 indicate very high concordance in the 
identification of a female as a nonsmoker or smoker by a next 
of kin in 1982 and by the woman herself in the 1960s, In 
addition to providing some confidence that the data provided 
by surrogates are adequate, the confirmation of nonsmoking 
status by a next of kin argues against the possibility that 
Japanese women tend to report themselves as nonsmokers when 
they actually smoke. The 1982 survey revealed a higher per¬ 
centage of male smokers than reported earlier, but the increase 
was both for self as well as next-of-kin interviews and may 
reflect an actual increase in smoking prevalence over time. 
Questions about the smoking habits of spouses were not asked 
in the surveys in the 1960s, so that self versus surrogate report¬ 
ing on this variable cannot be assessed directly In our study, 
however, there were no significant differences in the passive 
smoking trends according to respondent type. In particular, an 
increased OR was seen for nonsmoking women whose husbands 
were heavy smokers when the data were reported by the hus¬ 
bands themselves. 

Another concern in this case-control study was the reliability 
of the diagnoses of lung cancer. Forty-three % of the cases were 
diagnosed solely on clinical and/or radiological evidence. The 
percentage was high in large pan because the cohort being 
followed was elderly, and surgical or biopsy procedures were 
less likely to be performed on older patients. The OR associated 
with passive smoking, however, were similar when calculations 
were restricted to histologically confirmed cases. We also cal¬ 
culated OR after deleting 23 cases and their matched controls 
for whom a diagnosis of possible or probable lung cancer was 
made only on radiological grounds and who had survived 5 or 
more yr (all were in fact living as of January 1984), since the 
diagnoses for at least some appear to be questionable. Little 
change was noted. Smoking has been shown to induce all types 


Table 8 Compmrixm of smoking MSha fnm tkt J96 2 casr-cwmmf Mmdy aad 
KEKfmntyti* 1964 » 1966 

The numbers of paired res p o ns e s for the 4 sex-informant categories below arc 


5*. 679. 45, and 92, respectively. 


Sex of 
subject 

Informant 
in 1982 

1964-196* 

current 

smoker 

19*2 onoking 
sums (%) 

Never 

Smoker 

Male 

Self 

No 

IB 

14 



Ye* 

0 

6* 


Surrogate 

N6 

12 

13 



Ye* 

1 

74 

Female 

Self 

No 

17 

0 



Ye* 

0 

13 


SarTogate 

No 

65 

3 



Ye* 

0 

32 


of lung cancer, but its effect is greater for squamous and small 
cell carcinoma than adenocarcinoma (17)j Whether passive 
smoking might have the same predilection for squamous can¬ 
cers is not clear, but our limited histological data (Table 7) are 
consistent with this notion: It is of interest that the highest OR 
for passive smoking has been reported from a case-control study 
in Greece (6, 18, 19) where the cases were limited to lung 
cancers other than adenocarcinoma. 

In summary, the results of this investigation suggest that 
exposure to environmental tobacco smoke may increase the 
risk of lung cancer among nonsmokers. The findings, from one 
of the two areas of the world where the possibility of a passive 
smoking hazard was first postulated, add to an accumulating 
body of evidence on the issue. While the total evidence is not 
definitive and not all studies show significantly positive asso¬ 
ciations (20^-22), the results are suggestive enough to warrant 
further evaluation in larger studies where passive smoking 
exposures can be more fully quantified. 
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1986. 


As a subset of a large hospital-based case-control study 
of lung cancer, chronic bronchitis, ischaemic heart disease and 
stroke, some individuals were asked questions about "passive 
smoking." Of a total of 3,832 cases and controls, 47 cases (15 
male, 32 female, all lifelong nonsmokers) and 96 controls (30 male 
and 66 female) were included in the ETS analysis. 

RRs for spousal smoking were calculated as follows: for 
males, RR = 1.30 (95% Cl 0.38-4.39), and for females, RR = 1.00 
(95% Cl 0.37-2.71). Seven indices of ETS exposure were also 
examined: exposure at home, at work, during travel, during leisure, 
a combination of the above four indices, spousal smoking in the 
last 12 months, and spousal smoking at any time during the marriage. 
No statistically significantly elevated risks were reported. 
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Relationship of passive smoking to risk of lung cancer and 
other smoking-associated diseases 
P.N. L«,* J. Chamberlain &. M.R. Aldersonf 

Institute of Cancer Research. CHfton Rood. Belmont . Surrey. UK. 

SmmmTj In the tetter pen of a large hotpual cate control study of the relationship of type of cigarette 
smoked to rai of vmowi imoking aviooaicd diieucs, patients answered questions on the smoking Hahtit of 
their first spouse and on the encm of p^sxjvc tmokc exposure at home, at work. dunng travel and during 
leisure. In an extension of this study an attempt was made to obtain smoking habit data directly from the 
spouses of all lifelong non-smoking lung cancer cases and of two lifelong nonsmoking matched controls for 
each case The attempt was made regardless of whether the patients had answered passive smoking questions 
in hospital or not. 

Amonpt lifelong non-smokers, passive smoking was not associated with any significant increase m ns k of 
lung oncer, chronic bronchitis, ochacmic heart disease or stroke m any analysis 

Limitations of past studies on passive smoking arc discussed and the need for further research underlined 
From all the available evidence, it appean that any effect of passive smoke on mk of any of the major 
diseases that have been associated with active smoking a at most small and may not exist at all. 


Study of hospital in-patients 

In 1977 a Urge hospital case-control was initiated 
to study the relationship of the type of cigarette 
smoked to risk of lung cancer, chrome bronchitis, 
ischaemic bean disease and stroke. This study was 
earned out in 10 hospital! regions in England; 
interviewing ended in January 1982 The original 
questionnaire did not include questions on passive 
smoking as it was not considered an important 
issue in 1977. However, in 1979 it was decided to 
extend the questionnaire to cover passive smoking 
for mamed patients for the last four regions to 
begin interviewing Subsequently, in 1981. following 
publication of the papers by Hirayama (1981) and 
by Tnchopoulos et at. (1981) claiming, that non¬ 
smoking wives of smokers had a significantly 
greater nsk of lung cancer than non-smoking wives 
of non-smokers, it was decided to increase the 
number of interviews of mamed lung cancer cases 
and controls The extended questionnaire was then 
administered to these patients in all hospuals where 
interviewing was still continuing. 

Follow-up study of spouses of non-smoking hospital 
m-pauents 

In 1982. after interviewing of hospital in-patients 
had been completed, it was decided to carry out a 
follow-up study. In this study, an attempt was 


Comcmoftd cn et P.N. Lac 

•Present address. 25 Cedar Road. Sutton. Surrey. SM2 
5DC 

tPromt addros Office of Population Censuses and 
Surveys. St Catherine's House. 10 Kings way. London 
WC2B UP. 


made to interview the spouses of all of the married 
hospital ip-pa lien is with lung cancer who reported 
never having smoked, as well as of Iwo married 
norv-smoking controls for each of these index lung 
cancer cases. The follow-up study was intended 
partly to compart information on spouses' smoking 
habits obtained first-hand with that obtained 
second-hand during the in-patient interviews, and 
partly to obtain some data on spouses' smoking 
habits for those patients who had not answered 
passive smoking questions in hospital. 

This paper concentrates solely on the issue of 
passive smoking in lifelong non-smokers Results 
relating to type of cigarette smoked arc described 
chew here (Aldcrson et at . 1985). while a detailed 
report, available on request from PNL. considers 
the overall findings from this ease-control study. 


Methods and response 
Study of hospital in-patients 

For each of the 4 index diagnoses (U* n 8 cancer 
chronic bronchitis, ischaemic heart disease ar.c 
stroke^ the intention was to interview 200 cases 
and 200 matched controls in each of the eight 
sex/age celts (ix. mate or female, and aged 55—4-4. 
45-54. 55-64 or 65-74). This gave a target of 
12.800 patients, though for some categories (e g 
young female chrome broochina) this would be 
unattainable. Patients were selected from medical 
(including chest medicine), thoracic surgery, and 
radiotherapy wards. Controls were patients without 
one of the four index diagnoses, individually 
matched to cases on tea, age. hospital region and. 

The Macmillan Froa Ltd.. I9»6 
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when posubk. hospital wa;d and lime of interview 
Subsequently, when final discharge diagnoses 
became available, they were used to reallocate cases 
and controls as necessary. Patients without a final 
diagnosis kept then provisional diagnosis Where 
changes in case-control status occurred, patients 
were regrouped into new case-control pain as 
appropriate. With the assistance of Sir Richard 
Doll and Mr Richard Pete, non-index diagnoses 
were classified as follows: 

class IA ‘definitely not smoking associated' 
class IB ‘probably not smoking associated* 
class 2A ‘probably smoking associated* 
class 2B ‘definitely smoking associated* 

Controls with no final diagnosis were considered 
class IB Overall, there were 12,693 interviews 
carried out which resulted in 4,950 pairs with class 
I controls and 730 pairs with class 2 controls. 

There were 3,832 interviews of married cases and 
controls where the passive smoking questionnaire 
was completed In order to avoid substantial loss of 
data, due to one member of a pair not being 
married or not completing the passive smoking 
questionnaire, it was decided to ignore matching 
when analysing the passive smoking daU and to 
compare each indcs group with the combined 
controls Numbers by sex and case-control status 
are given in Table 1. 


T»k*r | Number* of married hospital m-pauemi 
compkting passive smoking questionnaires 



Malt 

Female 

Total 

Lung cancer 

547 

245 

792 

Chronic bronchitis 

182 

84 

266 

Ischaemic heart disease 

286 

221 

507 

Stroke 

161 

137 

298 

Control* 




Class IA and IB* 

139 

713 

1*552 

Class 2A and 2B* 

268 

149 

417 

Total 

1283 

1.549 

M32 


•Other diseases were cla ssi fi ed by degree of smoking 
association - dass IA definitely not. class IB. probably 
•ot. dass 2A probably, dass 2B definitely. 


In the passive smosing part of the questionnaire, 
patients were asked when the marriage started, if 
and when H had ended; the number of 
manufactured cigarettes per day smoked by the 
spouse both during the last 12 months of marriage 
and also at the period of maximum smoking during 
the marriage, and whether the spouse ever regularly 
smoked hand-rolled cigarettes, cigars or a pipe 
during the marriage For second or subsequent 
marriages, questions related to the first marriage to 


give the longest blent interval between exposure 
and disease onset The patients were also asked to 
quantify, according to a four-point scale (a lot. 
average, a little, not at all), the extent to which they 
were regularly exposed to tobacco smoke from 
other people prior to coming into hospital in 4 
situations at home, at work, dunng daily travel, 
dunng leisure time In the mam questionnaire, 
detailed questions were asked on smoking habits 
and on a whole range of possible confounding 
variables. 


From the hospital study there were 56 lung cancer 
eases who reported being lifelong non-smokers, 
who were marned at the time of interview and who 
were not known to have been married previously 
In a follow-up to the main study, an attempt was 
made to interview the spouses of these 56 cases and 
also ihe spouses of two life-long non-smoking 
controls for each case, individually matched for sex. 
marital status and IC^year age group and. as far as 
possible, hospital Where multiple potential controls 
in the same hospital were available, those 
interviewed nearest in time to the case were 
selected Where suitable controls in the same 
hospital were not available, those in the nearest 
hospital were chosen 

Because names and addresses of Ihe patients were 
not recorded in the hospital study, it was necessary 
to go back to the hospital both to obtain this 
information and also to get permission to interview 
their spouses Following some refusals both by the 
hospital and by Ihe spouses, successful interviews 
were obtained from spouses of 34 eases (10 wives 
and 24 husbands) and 80 controls (26 wives and 54 
husbands) whose condition was definitely or 
probably not related to smoking 

Interviewing was carried out between July 1982 
and August 1983 The spouses were asked about 
their consumption of manufactured cigarettes, 
cigars and pipes (a) nowadays, (b) during the year 
of admission of the patient or (c) maximum dunng 
the whole of the marriage. The spouses were not 
asked about the smoking habits of the index 
patient, The spouses were also asked questions on 
age. occupation, social dass and a range of other 
potential confounding factors. 


The statistical methods art based on classical 
procedures for analysis of grouped data derived 
from case-control studies (Brcslow A Day. 1980); 
In general, the material has been examined as a 
2 * A * 5 table, with A representing the levels of the 


Folio*-up study of spouses of non r smoking hospital 
in’patients 


Statistical methods 
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PASSIVE SMOKING AND SMOKING*RELATED DISEASES **■ 


ml factor of interest and 5 the number of strata 
used to Ulc account of potential con founders 
Results presented arc for the combined strata and 
show the relative ml (Mantel-Hacnsal estimate) 
together with the significance of tu difference from 
a base level (risk 1.0); and/or the dose-related trend 
In analyses 9 of the data collected in hospital, 
comparisons arc made between cases with a 
particular index disease and all the controls with 
diseases definitely or probably not related to 
smoking Six simple indices of passive smoke 
exposure were considered in these latter analyses. 
(i)-(iv) exposure at home, at work, during travel, 
during leisure. <v) spouse smoking manufactured 
cigarettes in the Iasi 12 months, and (vi) spouse 
smoking manufactured cigarettes in the whole of 
the marriage Bases for (u) arc reduced as not alt 
patients worked In addition, a combined index of 
passive smoke exposure was calculated by the 
unweighted sum of the four individual exposure 
indices OHM. counting ‘not at all’ as 0. Tittle* as 
I, ‘average* as 2 and *a lot* as 3. 

Results 

Lung cancer 

The follow-up study concerned 36 lung cancer cases 
and 112 matched controls who reported never 


having smoked in their hospital interview Of these, 
there were 47 eases (15 male and 32 female) and % 
controls (30 male and 66 femak) for whom some 
information on smoking habits of their spouses was 
availabk. Of these 143 patients, information on 
spouse smoking was available both from the spouse 
and from the patient for 59 (41%). from the spouse 
only for 55 (3R%) and from the patient only for 29 
(20%) Table II shows the estimated age-adjusted 
relative risk of lung cancer in relation to spouse 
smoking during the whole of the marriage, by sex. 
source of da La. and penod of smoking None of t he 
9 relative risks shown in the table arc statistically 
significant. When data for both sexes and both 
sources arc considered. Che estimated relative risks 
in relation to spouse smoking arc close to I (1.11) 
For individual sexes or sources, where numbers of 
cases and controls art smaller, relative risks vary 
more from unity, but no consistent pattern is 
evident. Similar conclusions were reached, when 
analyses were based on smoking during the year of 
Hospital interview Here, the overall relative nsk 
was again close to I (0 93 with limits 0.41-2.09) 
Table III summarises concordance between 
spouse*! manufactured cigarette smoking habits as 
reported directly and indirectly for the 59 patients 
with data from both sources Discrepancies were 
seen for 9 spouses (15%) in respect of smoking at 
some time during marriage and in the case of 2 


T»Me II Relationship between spouseT manufactured cigarette smoking dunng 
the whole ©f the marnage and nvk of Tung cancer among lifelong non-smokers 
(standardised for age) 


Sex of 
patient 

Spouse did 
mot smoir 

Spouse smoked 

ft dotirc risk 
(95*. ImuuV 

Costs 

Controls* 

Cases 

Control 3* 

Bated on Mirror*’* of the spouse m fatter* 

■up Study |/ W patients) 

Male 

5 

13 

5 

13 

1.01(0.23-4 41}! 

Female 

3 

16 

19 

31 

1.601044-5 7K) 

Combined 

10 

29 

24 

51 

IJX0 5O )«*) 

Based on Mirror of the index patient m 

hospital (M pat tents ) 


Male 

7 

IS 

5 

7 

1.53(0 37-6 34) 

Female 

9 

17 

t 

20 

075(0 24*240) 

Combined 

16 

32 

13 

27 

Ij0O<04|-2 44) 

Based on h*nh scarce% of information f MS patterns? 



Male 

7 

16 

t 

14 

IJOfO 31-4.39) 

Femak 

10 

21 

22 

45 

14)0(0.37-2 71) 

Combined 

17 

37 * 

30 

59 

1.11(0 51-2.39) 


•Only controls included m follow-*? study considered. Tu this analysis the 
spouse was counted as a smoker if reported to be so other directly, by the spouse 
during follow-up interview, or. indirectly, by the patient in hospital Note that the 
59 patterni for whom information on spouse vnoking was available from both 
sources are included in all 3 analyses. 
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TaMe 111 Concordance between spouse's manufaclurtd cigarette smoking ha hits 11 reported 
9 directly end indirectly 


Sri of pat tent tea* control status 
H*U Female 



Cases 

Controls 

Cases 

Controls 

Total 

Spouse a smoker sometime m 
mirrugr according lo 

Subject and spouse 

2 

6 

5 

13 

26 

Only subject 

1 

0 

0 

3 

4 

Only spouse 

1 

1 

3 

0 

5 

Neither 

3 

II! 

1 

9 

24 

% subject/spouse agreement 


94% 

*7% 

B8% 

*5% 

Spouse a smoker during year of 
hospital interview according to 
Subject and spouse 

i 

6 

2 

4 

13 

Only subject 

0 

0 

0 

1 

1 

Only spouse 

i 

0 

0 

0 

1 

Neither 

5 

12 

7 

20 

44 

% subject /spouse agreement 86% 

*>% 

100% 

100!. 

96% 

97!; 


spouses (3%) in respect of smoking dunng the year 
of hospital interview There was no consistent 
pattern in the direction of discrepancy 

Table IV summarises the results of analyses 
earned out relating 7 indices of passive smoke 
exposure recorded in the hospital interviews to risk 
of lung cancer among lifelong non-smokers Here 
the controls used for comparison are all never 
smoking patients with diseases classified as 
definitely or probably not associated with smoking 
who completed the passive smoking questionnaire. 

Overall the results showed no evidence of an 
effect of passive smoking on lung cancer incidence 
among bfclong non-smokers. In male patients, 
relative risks were increased for some of the indices 
but numbers of eases were small and none of the 
differences approached statistical significance In 
females, where numbers of eases were larger, such 
trends as existed tended to be negative and indeed 
were marginally significantly negative (F<0.05) for 
passive smoking during travel and during leisure. 
For the combined sexes no differences or trends 
were statistically significant at the 95% confidence 
level, such trends as existed tending to be slightly 
negative. The relative risk in relation to the spouse 
smoking during the whole of the marriage was 
estimated to be 0.10 for the sexes combined, with 
95% confidence limits of 0.43 lo 1.50 
Standardisation for working in a dusty yob. the 
variable apart from smoking found lo have the 
strongest association with lung cancer risk in the 
analyses described in Alderson et ai (1985), did not 


affect the conclusion that passive smoking was not 
associated with risk of lung cancer among never 
smokers in our study 

Chronic bronchitis, ischocmtc heart disease and stroke 

Analyses similar to that shown in Table IV for lung 
cancer were also carried out for chrome bronchitis, 
nchaermc heart disease and stroke Illustrative 
results for two of the indices are presented in 
Table V. 

NO significant relationship of any index of 
passive smoking to risk of the 3 diseases was seen 
For the sexes combined: the relative risk »n relation 
to the spouse smoking during the whole of the 
mamage was O S3 for chrome bronchitis (95V* 
confidence limits 0.31-270), 1.03 for ischaemic 
heart disease (limits 0.65-1.62) and 0 90 for stroke 
(hmits 0.53-1.52). For stroke there was. in both 
sexes, an approximate 2 Told increase in risk for 
patients with a combined passive smoke index that 
was high (score of S to 12) compared with those 
where it was low (score of 0 or I) However, 
numbers of cases with a high score were low (14 
males and 7 females) and even for the sexes 
combined, the relative risk estimate of 2.IB was not 
statistically rignificant (bmits 0.16-5.41). In 
interpreting this finding, it should be noted that 
active smoking was not found to be ckarly related 
to stroke in the main study (Alderson et a!.. 1985), 
rendering a two-fokj increase in relation lo passive 
smoking a priori unlikely. 
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TaHk IV Relauondup between various ind kxs of p*um *mo4e eipmurt nil of lun* cancer among liklong non- 
wrmken luandardi*cd for age and; for ipouie smoking *hdKcr (he mamage *a<. ongmng ot rrxicvJ) 


Passu* amokr 


Mole pat*rnts 



Female patterns 

Sexes camhtneJ 

miexjleveS 


Control* 

* 


Control* 

X 

fav-5 

Omrrofs 

X 

At home 

Not ai all 

9 

101 

1 

21 

192 

1 

yo 

293 

1 

Link 

2 

21 

1.22 

6 

65 

092 

8 

86 

09K 

A wage/a lot 

1 

II 

Ill 

5 

61 

081 

6 

72 

0 86 

Ai work 

Not at all 

3 

40 

1 

12 

113 

1 

15 

153 

1 

Linlc 

6 

29 

324 

3 

26 

1.18 

9 

55 

1 82 

Average a lot 
During travel 

1 

29 

046 

0 

19 

00 

1 

48 

019 

Not at all 

8 

101 

1 

28 

238 

1 

36 

339 

1 

Little 

3 

16 

206 

2 

51 

033 

5 

67 

064 

Avtrage/a lot 

0 

13 

0.00 

0 

13 

000 

Trend 

(negative) 

f<005 

0 

26 

000 

During leisure 

Not at all 

3 

45 

1 

15 

116 

l 

18 

161 

1 

Lmk 

4 

48 

M2 

14 

107 

105 

18 

153 

106 

Average/a lot 

5 

39 

3. IB 

2 

95 

0)8 

Trend 
(negative) 
f <005 

7 

134 

059 

Combined mder* 

Score 0-1 

1 

27 

1 

»0 

. 75 

1 

11 

102 

1 

ScoTt 2-4 

7 

55 

4.34 

5 

61 

063 

12 

116 

108 

Score 5-12 2 15 

Speute smoked man op m last 12 months 

3.20 

0 

21 

000 

2 

36 

0.50 

No 

10 

105 

1 

20 

19V 

1 

30 

298 

1 

Yes 2 29 096 

Spouse smoked man op in whole of marriage 

11 

122 

076 

13 

151 

079 

No 

7 

93 

1 

13 

89 

1 

20 

182 

1 

Yes 

5 

40 

247 

19 

229 

0 55 

24 

269 

0*0 


‘Based on sum of 0* not at all. I * Irttk. 2* average. 3* a kx for at Home, at work, during travel, during Imurc 


Discussion 

Over (he past 4 years there has been considerable 
research interest in the relationship between passive 
smoking and nsk of lung cancer in nonsmokers 
While some studies Have claimed a positive effect 
(Hirayama. 1981, Tr»chopo«los tt ai. 1981, Correa 
tt ai. 1983; Carfmkel n ml. 1985. Cillis ef mi. 
1984. Knoth er ml . 1983), others (Baffler tt ml. 
1984. Chan. 1982, Carfmkel. 1981. Kabat and 
Wyndcr. I9M. Koo tt ml . 1984) have found no 
significant rcL:.,r.:h:p Rr'stivc risks of lung 
cancer for non-smoking women mamed lo smokers 
compared to non smoking women married to non- 
smokers range from somewhat over 2 in the 
Tnchopoulos and Correa studies to around 0.75 in 


the BufHer and Chan studies The weighted relative 
risk from these studies has been estimated by us as 
approximately 1.3 While there is, therefore, a 
tendency for a small positive association between 
passive smoking and lung cancer, recent reviews of 
these data (Lee. 19X4. Lehnert tt mi. 19X4) have 
concluded that overall! there is no reliable scientific 
evidence of a causal relationship between passive 
smoking and lung cancer. In these reviews a 
number of general points have been made 

First, dosimetric studies have shown that, in 
cigarette-equivalent terms, passive smoking only 
results m a relatively small exposure to the non- 
smoker. Hu god a ml. (1978), for example, showed 
(hat even under quite extreme conditions the lime 
taken for a non-smoker to inhale the equivalent of 
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TiWt V ReUtutfithip between two indicts of pusivt smoke exposure and mk of chronic bronchitis, ischaemic heart 
disease and stroke among lifelong norvwnokcn (standardised for age and: for spouse smoking, whether the marriage was 

ongoing or ended) 


?«uiir tmnLr 
expttwr 
mdrx/ktrt 


hide pw/»rft/i 



Frmdr gotten/s 



Sexes eomhtmed 


Cftvrs 

Comedy 

A 

Cmsrt 

Ctmtroh 

8 

Cases Com rdi 

A 

Chrome hrrmcktits 










Combined index* 










Score 0-1 

1 

27 

1 

7 

75 

1 

8 

102 

1 

Score 2-4 

2 

55 

083 

4 

61 

105 

6 

116 

100 

Score 5-12 

1 

15 

190 

1 

21 

103 

2 

36 

IJ0 

Spouse smoked man op in whole of marriage 







No 

1 

93 

li 

4 

19 

1 

12 

182 

1 

Yes 

1 

40 

034 

!3 

229 

1.22 

14 

269 

0.83 

htkormte hron 









Combined index* 










Score 0-1 

15 

27 

1 

23 

75 

1 

38 

102 

1 

Score 2-4 

12 

55 

043 

9 

61 

0 59 

21 

116 

0.52 

Score 5-12 

3 

15 

043 

4 

21 

0 81 

7 

36 

061 

Spouse smoked man 

op in whole of marriage 


- 





No 

26 

93 

1 

22 

89 

1 

48 

182 

1 

Yes 

15 

40 

1.24 

55 

229 

093 

70 

269 

1.03 

Stroke 










Combined index* 










Score 0-1 

5 

27 

1 

19 

75 

1 

24 

102 

1 

Score 2-4 

10 

55 

1.24 

10 

61 

0*6 

20 

116 

097 

Score 5-12 

4 

15 

177 

7 

21 

244 

11 

36 

2.18 

Spouse smoked man 

op in whole of marriage 







No 

18 

93 

1 

19 

89 

1 

37 

182 

1 

Yes 

6 

40 

0M 

49 

229 

092 

55 

269 

090 


'Based on sum of 0- not at all. I * ItUk, 2 * average. 3 * a lot for at home, at work, during travel, during leisure 


one cigarette would be It hours as regards 
paniculate matter and 50 hours as regards nicotine. 
Similarly. Jarvis el oi (1985) have shown that the 
increase in salivary cotininc in relation to passive 
smoke exposure is less than 1% of that in relation 
to active smoke exposure. Extrapolating linearly 
from the 10-fold relative risk of lung cancer m 
relation to active smoking would therefore predict a 
relative risk in relation to passive smoking less than 
l.l, while a quadratic extrapolation, as suggested 
by Do!) and Pcio (1978) would predict a tower risk 
still. The conflict between the dose and the claimed 
response is particularly dear for the results of 
Hirayama (1981) who found a similar effect on 
lung cancer for passive smoking as for active 
smoking of 5 cipretles s day. 

Second, all the studies suffer from weak exposure 
data, most studies only obtaining information on 
the spouse's smoking habits and none obtaining 
objective data by measurement of ambient levels of 
anokt constituents in the air of the home or 


workplace and/or of concentrations of constituents 
in body fluids. 

Third, no studies adequately take into account 
the possibility that misclassificaiion of active 
smokers as non-smokers may have consistently 
biased relative nsk estimates upward Active 
smokers have a high relative risk of lung cancer 
and spouses* smoking habits arc positively 
correlated Because of this, it can be shown that if a 
relatively small proportion of smokers deny 
smoking, this results in an apparent elevation in 
risk of lung cancer in 'non-smokers' married to 
smokers compared to 'non-smokers* married to 
non-smokers, even when no true effect of passive 
smoking exists A demonstration that this source of 
bias is of real importance can be found in (he study 
of Carfinkcl et of. (1985) Based on unvahdaled 
smoking data taken from hospital notes, a relative 
risk of lung cancer in relation to husband's 
smoking at home of 166 was calculated, with 
relative risks of at least 1.3 seen in relation to each 
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level of husband's cigarette smoking and m relation 
lo husbands ogar and pipe smoking When 
additional sources of information on smoking 
habits were used. Ihc overall relative risk was 
reduced to a marginally significant 1.31 with an 
elevated risk only really discernible in relation to 
heavy cigarette smoking by the husband Even here, 
it is notable that the elevation in nsk was not 
evident when smoking data were obtained from the 
subject or her spouse directly, but was only evident 
when the data were obtained from the daughter or 
son or another informant, i.c from those people 
who were less likely to have known the full 
smoking history The lower relative risk may still 
have arisen who!)) or partly as a bias resulting 
from miscbssification of smoking habits 

Fourth, many of the studies are open to specific 
criticisms For example, the conclusion of Gillis et 
ml (1984) that male lung cancer deaths in non- 
smokers rose from 4 per, 10.000 in those not 
exposed to passive smoke to U per 10,000 in those 
who were exposed was based on a total of only 6(!) 
deaths and was not statistically significant Also the 
claim by Knoth et at. (1983) of a relationship 
between passive smoking and lung cancer in non¬ 
smoking women was based simply on the 
observation that the proportion of female non¬ 
smoking lung cancer patients living together with a 
smoker exceeded the proportion of male smokers as 
reported in the previous microcensus, ignoring inter 
alia the fact that in many families women live with 
more than just their husbands 

In the present study no significant relationship of 
passive smoking to lung cancer incidence in lifelong 
non-smokers was seen, either in the analyses based 
on the information collected in hospital or in 
subsequent inquiry of the spouses or both It must 
be pointed out. however, that the number of lung 
cancer patterns who had never smoked was rather 
small so that, though our findings are consistent 
with passive smoking having no effect on lung 
cancer risk at all, they do not exclude the 
possibility of a small increase in nsk. though the 
upper 95% confidence limit of 1.50 for the estimate 
of 0.80 (Table IV) in relation lo the spouse 
smoking during the whole of the marriage is not 
consistent with some of the larger increases claimed 
by Hirayama (1981, 1984) Tnchopoulos et ml. 
(1981. 1983) and Correa et at (1983) 

Though the number of lung cancer patients who 
had never smoked is smalt, varying around 30-50 
depending on the analysis, this number is not very 
different from that reported in a number of other 
studies, e.g »he findings of, Correa rr al. (1983) 
were based on only 30, while those of Tnchopoulos 
et ml. (1981). even when updated (Tnchopoulos et 
ml.. 1983) were kucd on only 77 The difficulty of 
obtaining an adequate sample a itt is underlined 


when one considers that in our study the 44 never 
smoking lung cancer patients who completed 
passive smoking questionnaires in hospital were 
extracted from a total of 792 lung cancer patients 
It would need a very Urge research effort to 
increase precision substantially, and even then one 
would have to take care that the magnitude of any 
biases did not exceed the magnitude of the effect 
one was looking for. 

The two major prospective studies which have 
so far reported findings on passive smoking 
(Hirayama, 1981, Garfinkcl. 1981) were not 
aciually designed to investigate this issue and; as a 
result, could only use spouse’s smoking as an index 
of exposure Our study, on the other hand, though 
not able to monitor exposure objectively, as would 
have been preferable, was able to took at passive 
smoking in a wider context, by asking about the 
extent of exposure at home, at work, during travel 
and at leisure Although the answers to these 
questions were subjective, and could have exhibited 
some bus, their inclusion perhaps allows greater 
confidence in the conclusions. 

It was interesting that, of the 59 patients for 
whom spouse’s cigarette smoking habits were 
obtained from both the spouse and the patients, 
there were 9 (15%) patients for whom there was 
disagreement as to whether the spouse had been a 
smoker at some time during the marriage It seems 
reasonable to suppose that some of these were in 
(act smokers and may have been erroneously 
classified as non-smokers had only one source of 
information been used It was also noteworthy that 
there was quite a strong correlation in our study 
between active and passive smoking As illustrated 
in Table VI. current smokers were considerably 
more likely to be exposed to passive smoke 
exposure at home (from sources other than their 
own cigarettes) than were never or ex-smokers As 
noted above, this correlation, coupled with some 
vmsclassificauon of smokers as non-smokers, may 
spuriously inflate the estimate of nsk related to 
passive smoking It is important to carry out 
further studies to obtain more accurate information, 
on reliability of statements about smoking habits 
because of this possibility of bias. 

Little other evidence is available concerning the 
relationship between passive smoking and risk of 
the other smoking-associated diseases in (adult) 
non-smokers and much of this is open to criticism 
In his original paper. Hirayama (1981) presented 
relative risks of death for various diseases for non¬ 
smoking women according to the husband’s 
smoking habits Eased on a total of 66 deaths, a 
slight positive trend for emphysema and asthma 
was not significant, while, based on a total of 406 
deaths, no indication of a trend at all was seen for 
ischaemic heart disease In a later paper, based on 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 


2023382303 




1*4 PN Ltt nut 


TaMe VI Retain* odd* of having pa urn smoke exposure a) Home according lo 
paiienli own manufactured cipretit smoking haStn Hiandardiwd for age bate - 
combmed cla\s I and 2 controls) 


Own vmikmjr koh u\ 

Rrf<mrr odd* |9.<\ 


Mole 

Frmalr 

Never 

\ 

1 

Fx 

1.25(0 86- 181V 

12*0 M-1.85) 

Current 

4.0012 67-5.9*1 

2 51(1 74-362) 

OiMUuared for trend (2 Uf> 

57 Jt 

2534 

I* 

<0001 

<0001 


only a further 88 ischaemic heart disease deaths. 
Hirayama (1984) reported a slight positive trend in 
risk, but this was not statistically significant 
Garland rt ot (1985). in a small prospective study, 
reported a 15-fold higher risk of ischaemic heart 
disease in nonsmoking Californian women whose 
husbands were current or former smokers 
compared with those whose husbands were never 
smokers, but this enormous and implausible relative 
risk was only significant at the 90% confidence 
level and had very wide confidence limits, being 
based on only 2 deaths tn women whose husbands 
were current smokers Sandler rt u! (1985). in a 
case-control stud) earned out in North Carolina, 
reported a strong relationship between risk of 
cancer of all sites and passive smoking This study 
has been criticised by Lee (1985) who notes that it 
is basically implausible that passive smoking should 
increase risk of cancers not associated with active 
smoking Lee also criticised the method of analysts, 
showing that no association with cancer risk would 
be found if a more standard method of analysis 
was used Vandcrbrouckc rt ol (1984). based on a 
25 year follow-up of 1,070 Amsterdam married 
couples, recently reported that passive smoking was 
associated with some decrease in tout mortality. 

There vs evidence indicating that young children 
whose parents smoke have an eiccss incidence of 
respiratory symptoms and some reduction in 
pulmonary function. Reviewing this evidence. Lee 
(1984) noted that the interpretation of the 
assobaiion is fraught with difficulties and that 
other possible explanations, including social class 
related factors, parental ncfckrt, nutrition, cross- 
infection and siwwr.r.g pregnancy, had not 
been taken into account adequately, so that a 
causal effect of passive smoking cook) not be 
inferred The relevance of these findings to chronic 
bronchitis or other diseases m adults is in any case 
not dear. 

Our analyses showed no significant effect of 


passive smoking on lifelong non-smokers as regards 
nsk of chronic bronchitis, ischaemic heart disease 
or stroke. In all the analyses relating the various 
indices of passive smoke exposure to these diseases, 
no significant differences were seen and alight 
decreases m nsk were as common as alight 
increases 

Whilg more data would be desirable for these 
diseases, lung cancer continues to be the major 
smoking associated disease for which passive 
smoking comes under suspicion Since all the 
difficulties of carrying out good research have 
clearly still not yet been overcome, further research 
is certainly needed Our findings appear consistent 
with the general view, based on all the available 
evidence, that any effect of passive smoking on nsk 
of lung cancer or other smoking-associated diseases 
is at most quite small, if it exists at all. The marked 
increases in risk noted in some studies arc more 
likely to be a result of bias in the study design than 
of a true effect of passive smoking. 
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Brownson, R.C., Reif, J.S., Keefe, T.J., Ferguson, S.W. 
and Pritzl, J.A., "Risk Factors for Adenocarcinoma of 
the Lung," American Journal of Epidemiology 125(1): 25- 
34, 1987. 

Microscopically confirmed pulmonary adenocarcinoma cases 
and controls (group-matched for age and sex) were examined in this 
Denver, CO case-control study. A total of 102 cases and 131 
controls were included; 50 cases and 65 controls were male, 52 
cases and 66 controls were female. Cases were located through the 
Colorado Central Cancer Registry; controls were individuals with 
cancer at other sites. Proxy interviews were conducted for 68.6% 
of cases and 38.9% of controls. The study's focus was the 
evaluation of the roles of smoking, "passive smoking," occupation, 
air pollution and socioeconomic status in the etiology of 
adenocarcinoma. 

Exposure estimates were spousal smoking status and number 
of hours per day spent in the presence of a smoker. For the former, 
RRs of 1.40 (95% Cl 0.66-2.14) for males and 1.54 (95% Cl 0.72- 
2.35) for females were reported; for the latter, reported RRs were 
1.01 (95% Cl 0.42-2.41) for males and 2.42 (95% Cl 0.94-6.22) for 
females. The authors claimed that their data suggested a 
statistically significant trend for the number of hours/day "passive 
smoke exposure" in females; the lowest exposure category was 0-3 
hours/day. 


Potential confounding factors of income and occupation 
were included in a multiple logistic regression analysis. 
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RISK FACTORS FOR ADENOCARCINOMA OF THE LUNG 

ROSS C. BROWNSON, 1 * JOHN S. REIF, 1 THOMAS J. KEEFE, 1 STANLEY W. FERGUSON,* and 

JANE A. PRITZL* 

Brownson, ft C. (DspL of Microbiology and Enviroomontal Hsslth, Colorado 
Stata Fort CoHint, CO 80523K «l. i R#«, T. J. Kaafa, 8. W. Farguaoo, and J. A 
Prittl. Risk factors for adanocardnoma of tha lung. Am J Epktomtol 1987;125:25- 
34. 

Tha relation batween various risk factors and adenocarcinoma of tha king was 
avaluatad in a case-control study. Subjects ware selected from tha Colorado 
Central Cancer Registry from 1979*1982 in tha Denver metropolitan area. A total 
of 102 (SO males and S2 tamales) adenocarcinoma cast Interviews and 131 (85 
malts and 68 females) control Interviews ware completed. The contro l group 
consisted of persona with cancers of the colon and bona marrow. Tha risk 
estimates associated with cigarette smoking were significantly elevated among 
melee (odds ratio (OR) * 4.49) and females (OR * 3.95) end were found to 
increase significantly (p < 0.01) with Increasing levels of cigarette smoking for 
both males and females. For adenocarcinoma in females, the age- and smoking- 
adjusted odds ratios at different levels of passive smoke exposure followed an 
increasing overall trend (p * 0.05). After additional adjustment for potential 
confoundsrs, prior cigarette use remained the moat significant predictor of risk 
of adenocarcinoma among males end females. Analysis restricted to nonsmoking 
females revealed ■ risk of adenocarcinoma of 1.88 (95% confidence Interval (Cl) 
b 0.39*2.97) for passive smoke exposure of four or more hours per day. Neither 
sex showed significantly elevated risk for occupational exposures, although 
males bordered on significance (OR * 2.23, 95% Cl * 0.97*5.12). The results 
suggest the need to develop cell type-specific etiologic hypotheses. 

air pollution; lung neoplasms; tobacco smoke poftution 


Recent evidence indicates that lung can¬ 
cer may encompass several morphologically 
8nd clinically distinct diseases (i v 2). In 
industrialized western nations, incidence 
rates are highest for squamous cell carci- 
foilowed by adenocarcinoma (3, 4). 
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Adenocarcinoma is the most frequently 
diagnosed form of lung cancer in the United 
States among women and nonsmokers (3, 
7). In a series of nearly 30,000 cases of 
primary lung cancer, 22 per cent were spec- 


JNceived for publication March 28,1986. 

Department of Microbiology and Environmental 
Colorado State University, Fort Collins, CO. 

* Colorado Department of Health, Denver, CO. 

Reprint requests to Dr. Ross C. Brownson at 
cutttnt address: Cancer Epidemiology and Control 
•Jvtrsm, Division of Environmental Health and Ep- 
Nwaiology Services. Missouri Department of Health, 
P 0-Boi 1268. Columbia. MO 65205. 

This study is pan of a dissertation submitted to the 
^•derate Faculty of Colorado State University in 
P*nial fulfillment of the requirements for the degree 


of Doctor of Philosophy for Boss C. Brownson. 

This work was supported in part by National Insti¬ 
tutes of Health Biomedical Research Support Grant 
2 507 RR-05458-20 and a grant from the American 
Lung Association of Colorado. 

The authors acknowledge the assistance of the Col¬ 
orado Central Cancer Registry, Colorado Department 
of Health and the staff of the Department of Micro¬ 
biology and Environmental Health, Colorado Sute 
University. They also thank Drs. Richard F. Hamman 
and Mowafak D. Salman for their helpful comments. 


25 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 


2023382308 




26 


BROWNSON ET AL. 


ified as adenocarcinoma among males com¬ 
pared with 37 per cent among females (8). 
The role of occupational exposures in the 
etiology of adenocarcinoma remains incon¬ 
clusive (9,10). Recently, a disproportionate 
increase in the incidence of adenocarci¬ 
noma has been noted in the United States 
(5). The changing histologic patterns of 
lung cancer incidence may be due to a 
change in diagnostic practices and classifi¬ 
cation or to increasing exposure to environ¬ 
mental carcinogens. 

The present investigation was designed 
to evaluate the role of smoking, passive 
smoking, occupation, community air pol¬ 
lution, and socioeconomic status in the 
etiology of adenocarcinoma of the lung. A 
case-control study was conducted to pro¬ 
vide additional data concerning the relation 
between exposure variables and this infre¬ 
quently studied and poorly understood 
form of lung cancer. 

Materials and methods 

Cases and controls were identified 
through the population-based Colorado 
Central Cancer Registry maintained by the 
Colorado Department of Health. For the 
years and counties included, reporting was 
essentially complete. All diagnoses were 
microscopically confirmed and classified 
according to histologic type. Study partici¬ 
pants were required to have resided in the 
Denver metropolitan area for at least six 
months prior to cancer diagnosis in order 
to reduce migration bias. 

Cose selection 

A total of 149 eligible cases of adenocar¬ 
cinoma (International Classification of Dis¬ 
eases (ICD) code 163) were identified in the 
five-county Denver metropolitan area from 
1979-1982. Selection was restricted to 
white males and white females. These ad¬ 
enocarcinoma cases were stratified by age 
and sex. Of the 149 eligible cases, 31 could 
not be located, 15 refused to be interviewed, 
and one did not qualify. A total of 102 case 
interviews (50 males and 52 females) were 
completed. The mean ages for male and 


female cases were 64.9 and 66;3 years, re¬ 
spectively. 

Control selection 

Controls were chosen from persons in the 
Colorado Central Cancer Registry who had 
cancer of sites considered to be unrelated 
to cigarette smoking. Specifically, persons 
with cancers of the colon (ICD code 153) 
and bone marrow (ICD code 169) diagnosed 
from 1979-1982 were chosen as controls 
and group-matched to adenocarcinoma 
cases according to age and sex. Matching 
was done at the group level so that the 
maximum number of cases and controls 
could be used in the analyses. Only whites 
were included in the study, and at least one 
control was required for each case within 
each age and sex stratum; 

A total of 169 eligible controls were iden¬ 
tified. Of these, 24 could not be located, 13 
refused to be interviewed, and one did not 
qualify. A total of 131 usable interviews (65 
males and 66 females) were completed. 
Among controls, 80 were colon cancer pa¬ 
tients, and 51 were diagnosed with leuke¬ 
mia. The mean ages for male and female 
controls were 65.2 and 68.2 years, respec¬ 
tively. 

Data collection and analyses 

Epidemiologic data were collected by per¬ 
sonal interview. The interviewer was un¬ 
aware of whether the patient was a case or 
a control. A higher percentage of the inter¬ 
views in the case group (68.6 per cent) than 
in the control group (38.9 per cent) were 
completed by a relative or a friend. Among 
the 70 nonsurviving cases, 56 interviews 
were completed with a spouse, seven inter¬ 
views with a child, six with a sibling, and 
one with a close friend. For the 51 deceased 
controls, information was obtained from 42 
spouses, six children, two siblings, and one 
close friend. 

Socioeconomic status was assessed by ex¬ 
amining two variables, education and in¬ 
come. Educational level was characterized 
by the highest grade of formal education 
completed. Gross income was ascertained 
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for the previous year, or in case of retirees, 
for the year prior to retirement* 

Smoking history was characterized for 
cigarettes, cigars, or pipefuls in terms of 
pack-years of exposure. Passive smoking 
data were analyzed as a dichotomous vari¬ 
able based on the smoking status of the 
patient’s spouse and as a stratified variable 
based on the hours per day that the subject 
was in the presence of persons who were 
smoking. 

Occupational data were analyzed accord¬ 
ing to industrial category, occupational cat¬ 
egory, and a self-assessment of the expo¬ 
sure of the respondent to known lung 
carcinogens in the workplace. Those indus¬ 
tries and occupations known to be associ¬ 
ated with an elevated risk for lung cancer 
were coded and multiplied by the number 
of years in each category to estimate expo¬ 
sure over time (11-13). In addition, each 
subject was shown a list of 12 groups of 
materials known to be lung carcinogens and 
was asked whether he or she bad been 
exposed to the substances during a partic¬ 
ular occupation. Pulmonary carcinogens 
included materials such as asbestos, chro¬ 
mium, nickel, uranium ore, and mustard 
gas. Positive responses were coded as inte¬ 
gers and summed. 

An index of exposure to community air 
pollution was developed based on estimated 
levels of total suspended particulates per 
census tract and the years of residence in 
each census tract (14). Total suspended 
particulate air pollution, which contains a 
benzene soluble fraction, was used as an 
indicator of polycyclic hydrocarbon (e.g., 
benzo(o]pyrene) levels. The total sus¬ 
pended particulate data were stratified into 
10 air pollution exposure subgroups, and 
each census tract within the Denver area 
was assigned to a subgroup. The residence 
code consisted of years at each residence 
multiplied by the corresponding total sus¬ 
pended particulate exposure subgroup. 

In the first set of analyses, stratified con¬ 
tingency tables were constructed to adjust 
for age and smoking for the primary risk 
factors (15-17). Odds ratios for each level 


of exposure were calculated by Miettinen’s 
standardized rate technique which controls 
for confounding factors (18). All analyses 
included adjustment for age based on the 
categories 30-49, 50-59, 60-69, 70-79, and 
80-99 years. An extension of the Mantel- 
Haenszel procedure was used to statisti¬ 
cally evaluate overall trends in the propor¬ 
tion of cases according to level of exposure 
to risk factors (19, 20). 

Multiple logistic regression was used to 
obtain maximum likelihood point and in¬ 
terval estimates of the odds ratio, as well 
as to control for the effects of various con¬ 
founding risk factors (21-23). The most 
significant predictors, based on the Mantel- 
Haenszel results, were included in the lo¬ 
gistic model The dependent variable in 
these analyses was lung adenocarcinoma 
(case (coded as 1) or control (coded as 0)). 
Independent variables were entered in in¬ 
tervals, as recommended by Schlesselman 
(24). In order to identify the potential con¬ 
founding effect of the induction period of 
cancer, the exposure of each case or control 
to ambient air pollutants and industrial 
carcinogens was analyzed in two ways: 1) 
the entire residence and work history of 
each person was included and 2) only ex¬ 
posures that took place 10 or more years 
prior to the time of diagnosis were consid¬ 
ered The analyses were completed both for 
all subjects and for primary respondents 
only, to assess the validity of the surrogate 
interview data. A multiple logistic regres¬ 
sion model was also constructed for non¬ 
smoking female cases and controls. 

Results 


The age-adjusted odds ratio for prior ciga¬ 
rette use among males was 4.49 (95 per cent 
confidence interval (Cl) * 1.44-13*98). 
Among females, the risk due to cigarette 
smoking was 3.95 (95 per cent Cl * 1.7&- 
8.80). For adenocarcinoma in females, the 
age- and smoking-adjusted odds ratios at 



Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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Table 1 


Adjusted odds rottos (OR) and trend tests for adenocarcinoma of the lung according to lei>el of cigarette use and 
passive smoke exposure , metropolitan Denver. CO. i979-/9£2 


Factor 


Male* 



Female* 


No. of 

CtlM 

No. of 
control* 

OR* 

No, of 

CtMt 

No. of 
control* 

OR 

Prior cigarette u»e 
(pack-years) 

0 

4 

19 

1.00 

19 

47 

1.00 

1-39 

14 

19 

4.06 

10 

13 

1.68 

£40 

Trend (p value) 

32 

27 

7.68 

«0.01> 

23 

6 

14.80 
(<0.01) 

Paasive tmoke expoaure 
(hour»/day) 

0-3 

16 

28 

1.00 

29 

53 

1.00 

4-7 

19 

24 

1.76 

11 

8 

3.06 

28 

Trend (p value) 

15 

13 

2.68 

(0.46) 

12 

5 

2.33 

(0.05) 


• Odd* ratio for prior cigareue use adjusted for age; odds ratio for passive smoke exposure adjusted for agt 
and smoking. 


different levels of passive smoke exposure for males or females according to their air 
followed an overall trend, statistically sig- pollution exposure history. No difference 
nificant at the 0.05 level The age- and was noted regardless of whether the entire 
smoking-adjusted odds ratio for passive residence history of the patient or only the 
smoke exposure (using 0-3 hours per day residence history 10 or more years prior to 
as the reference level) was 1.01 (95 per cent cancer diagnosis was used in the analysis. 

Cl » 0.42-2.41) among males. The corre- Of the occupational variables (industrial > 
sponding risk for females was 2.42 (95 per category, occupational category, or self-re- , 
cent Cl * 0.94-6.22). Odds ratios for pas- ported exposure to lung carcinogens), only 
sive smoke exposure were also calculated occupational exposures for males bordered 
on a yes/no basis for the regular smoking on significance (OR - 2.23, 95 per cent Cl 
history of the patient’s spouse. The aden- * 0.97-5.12). 

ocarcinoma risk from smoking by the The multiple logistic regression risk ea- 
spouse was not significant for males (odds timates for income, occupation, pack-years 
ratio (OR) * 1.40, 95 per cent Cl * 0.66- of cigarette use, and passive smoke expo- 
2.14) or females (OR - 1.54,95 per cent Cl sure are shown in table 3. For both sexes 
*0.72-2.35). combined, annual income showed an in- 

The odds ratios and their 95 per cent verse association with adenocarcinoma risk 
confidence intervals for education level, in- after adjustment for other risk factors (OR 
come, community air pollution exposure * 0.85, 95 per cent Cl « 0.72-0.98). A 
history, and occupational exposures are positive association between pack-years of 
presented in table 2. The lowest level of cigarette use and cancer risk was found for 
each variable was used as the reference males, females, and both sexes combined, 
category. Both education and income The largest risk for adenocarcinoma asso- 
ahowed inverse trends with adenocarci- dated with passive smoking was shown for 
noma risk. Among males, annual income females at the exposure level of 4-7 hours 
approached statistical significance with an per day (OR * 1.91, 95 per cent Cl * 0.78- 
odds ratio of 0.47 (95 per cent Cl * 0.19- 3,03). The first-order interaction of pack- j 
1.19). No significant risks in the age- and years of smoking and passive smoking was 
smoking-adjusted odds ratios were shown examined and found to be nonsignificant. ^ 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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Table 2 

Adjusted odds ratios (OR) and 95% confidence intervals (Cl) for adenocarcinoma of the lung according to 
education, income, air pollution residence history, and occupation, metropolitan Denver, CO, 1979-1982 


Factor 


Males 



Females 


n 

OR* 

95* Cl 

ft 

OR 

•5* Cl 

Education level 







(highest grade) 

0-8 

26 

1.00 


17 

1.00 


0-17 

Annual income (thousands of dollars)* 

90 

0.59 

0.23-1.64 

101 

0.73 

0.23-2.31 

<J 16.000 

26 

1.00 


37 

1.00 


*515,000 

Residence history (exposure-years)) 

66 

0.47 

0.19-1.19 

78 

0.71 

0.28-1.85 

0-09 

26 

1.00 


31 ■ 

1.00 


*100 

Occupation (exposure-years) § 

89 

1.66 

0.66-4.19 

87 

1.51 

0.58-3:% 

0 

76 

1.00 


112 

1.00 


*1 

39 

2.23 

0.97-5.12 

6 

0.59 

0.09-3.51 


• Odds ratio adjusted for age and smoking 
+ Missing values. 

} The product of years at each residence a od the corresponding total suspended paniculate exposure 
subgroup: 

f Occupations at high risk for lung cancer multiplied by the number of years in each category. 


Table 3 

Multiple logistic regression odds ratios (OR) and 95% confidence intervals (CD for adenocarcinoma of the lung 
according to income, occupation, cigarette use, and passive smoke exposure, metropolitan Denver, CO, 

1979-1982 


All subjects Males Females 



rt 

OR* 

95% Cl 

n 

OR 

95% Cl 

n 

OR 

95* Cl 

Income 

233 

0.85 

0.72-0.98 

115 

0.85 

0.66-1.03 

118 

084 

0.64-1.03 

Occupation 

Pack-years 

233 

1.00 

0.96-1.04 

115 

1.00 

0.97-1.04 

118 

0.94 

081-1.37 

0 

89 

1.00 


23 

1.00 


66 

1.00 


1-39 

66 

2.62 

1.82-3.41 

33 

3.74 

2.37-5.12 

23 

1.93 

088-2.99 

*40 

Passive smoking 

88 

5.81 

5.01-6.61 

59 

5.42 

4.13-6.71 

29 

988 

881-1086 

(boun/day) 

0-3 

126 

1.00 


44 

1.00 


82 

1.00 


4-7 

62 

1.24 

0l53-1.95 

43 

0.84 

0.00-180 

19 

181 

0.78-3.03 

*8 

45 

1.37 

084-280 

28 

1.17 

0.10-284 

17 

181 

0.00-2.68 


•Odds ratio adjusted for age, potential confounding factors, and aex when appr o pri ate. 


Logistic regression was conducted by us¬ 
ing only primary respondents. These re¬ 
sults were similar to those found when all 
respondents were included. Active smoking 
was the only risk factor significant at the 
0.05 level based on the analysis of primary 
respondents. The odds ratios for pack-years 
of smoking were consistently smaller for 
primary respondents, whereas those for 
Passive smoke exposure were larger when 
Primary respondents were analyzed. 


The risk of adenocarcinoma due to pas¬ 
sive smoke exposure was examined among 
female nonsmokers (table 4). Nineteen fe¬ 
male nonsmoking cases were identified 
(36.5 per cent). Due to size limitations, 
passive smoking was divided into two cat¬ 
egories: 0-3 and four or more hours per day. 
An odds ratio of 1.68 (95 per cent Cl - 
0.39-2.97) was computed for the larger ex¬ 
posure category after adjustment for age, 
income, and occupation. 
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Table a 

Multiple logistic regression odds ratios (OR) and 95% 
confidence intenals (Cl) for adenocarcinoma of the 
lung according to income, occupation, and passu* 
smoke exposure among female nonsmokers , 
mffropotoan Denver, CO, 1979-1962 


Factor 

n 

OR* 

95% Cl 

Income 

66 

0.65 

0.60-U1 

Occupation 

Paaaive imoking 

66 

0.004 


(houra/day) 

0-3 

56 

1.00 


*4 

10 

1.68 

0.39-2.97 


* Odds ratio adjusted for age and potential con* 
founding factor*. 

Discussion 

Numerous case-control studies of lung 
cancer have been conducted over the past 
30 years. Few, however, have examined the 
data according to histologic type. There 
appears to be a general consensus that the 
various histologic types of lung cancer have 
a multifactorial etiology which includes cig¬ 
arette smoking and occupational and other 
environmental factors. 

^%mbkihjE& 



^cernrmaief^d4u percent 
(25). Several reports have suggested that 


less frequently among females than among 
males (10, 30-32). 

The current study found significant risk 
estimates for adenocarcinoma associated 
with smoking of 4.49 for males and 3.95 for 
females. The age-standardized risk esti¬ 
mates at different levels of cigarette use 
showed significant trends (p < 0.01) for 
males and females, indicating that ! 

----— .ri-MfxipedgUm 

smoking at 

aomawas PSpew^The risk esti¬ 
mates based on multiple logistic regression 
analyses for smoking were generally lower 
than the odds ratios calculated by the 
methods of Mantel and Haenszel (15) and 
Miettinen (17), since logistic regression al¬ 
lowed for adjustment for multiple factors. 
The risk estimates for smoking and ade¬ 
nocarcinoma found in this study and the 
presence of a dose-response relation were 
consistent with other studies (29, 31, 33). 

The effect of involuntary inhalation of 
sidestream smoke (passive smoking) on 
lung cancer etiology is a controversial cur¬ 
rent public health issue (34). Hirayama (35) 
reported a significant relative risk for lung 
cancer of 2.0S among wives of heavy smok¬ 
ers. A study conducted among Greek 
women found relative risks of 2.4 and 3.4 
for wives of light and heavy smokers, re¬ 
spectively (36). A case-control study in 
Louisiana identified an increased risk for 


smoking may not be the major risk factor 
for adenocarcinoma in certain populations 
(26-28). Among white males, the age- 
standardized relative risk estimates for 
lung adenocarcinoma according to prior 
cigarette use hsve ranged from less than 
one at low levels of smoking to about six at 
high levels of smoking (3, 29). Risk esti¬ 
mates of adenocarcinoma from smoking for 
females are commonly lower and vary 
widely among racial groups; for example, 
the relative risk estimates range from about 
one in Chinese women to four in Japanese 
women, and five in Hawaiian women (26, 
30). The risk of smoking and adenocarci¬ 
noma for white females is usually between 
one and three, although the risk of lung 
cancer by histologic type has been studied 


lung cancer among nonsmokers married to 
heavy smokers and for subjects whose 
mothers smoked (37). Garfinkel et al. (36) 
found an increased lung cancer risk for 
women whose husbands smoked 20 or more 
cigarettes per day. A recent study in Los 
Angeles found a slight increase in risk of 
adenocarcinoma among nonsmoking 
women exposed to passive smoke (39). Sev¬ 
eral other studies have failed to link passive 
smoke exposure to an increased risk of lung 
cancer (40-42). Prior studies that hsve 
evaluated passive smoking and lung cancer 
have differed in the index of passive smoke 
exposure, cell type, and degree of histologic 
verification (34). 

In the present study, indexes of passive 
smoke exposure were obtained in two ways: 
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1) by ascertaining the regular smoking his¬ 
tory of the spouse of each subject on a yes/ 
no basis; and 2) by determining the average 
hours per day that the subject was exposed 
to smoking (at home and at work). No 
significant risk estimates were shown when 
smoking by the spouse was considered as a 
dichotomous variable. When the data were 
stratified according to level of passive 
smoke exposure, a statistically significant 
trend in the risk estimates was shown for 
females (p * 0.05) after adjustment for age 
and cigarette smoking. However, after ad¬ 
justment by logistic regression for age, in¬ 
come, occupation, and cigarette smoking, 
no significant adenocarcinoma risk for pas^ 
sive smoke exposure was found among fe¬ 
males. 

The relatively large proportion of non¬ 
smoking female cases (36.5 per cent) 
observed in this study suggested the impor¬ 
tance of other risk factors in adenocarci¬ 
noma etiology, A previous study found 19.5 
per cent nonsmokers among female ade¬ 
nocarcinoma cases (39). Our study demon¬ 
strated a slightly elevated risk among fe¬ 
male nonsmokers due to passive smoke 
exposure, consistent with the findings of 
Wu et al. (39). Deficiencies in passive 
smoking data in recent studies include: 1) 
no commonly established index of side¬ 
stream smoke exposure; 2) a lack of data 
on other indoor air pollutants such as ra¬ 
don; 3) the existence of a probable differ¬ 
ential in accuracy of obtaining passive 
smoke exposure histories between living 
and deceased subjects; 4) a lack of evidence 
of changes in the peripheral bronchial epi¬ 
thelium of nonsmokers exposed to side- 
stream smoke (40); and 5) insufficient 
numbers of nonsmoking lung cancer cases 
available for analyses. Despite these limi¬ 
tations, the relation between passive smok¬ 
ing and lung cancer deserves further inves¬ 
tigation. 

Although pollutants in the air have long 
been suspected to contribute to the etiology 
of lung cancer, epidemiologic evaluation 
has been hampered by difficulties in defin¬ 
ing and measuring air pollution and in eval¬ 


uating the effects of confounding variables 
such as smoking, occupation, and popula¬ 
tion mobility (43). A census tract analysis 
of lung cancer data, total suspended partic¬ 
ulate air pollution, and median household 
income was reported previously for the 
Denver area (14). Our previous work 
showed a significant direct relation be¬ 
tween male lung cancer rates and total sus¬ 
pended particulate air pollution (p < 0.02). 
However, for both males and females, me¬ 
dian household income explained a larger 
percentage of the variation in lung cancer 
rates than did particulate air pollution. 

The data on residence history of cases 
and controls were analyzed to determine if 
differences in total suspended particulate 
air pollution exposure may have accounted 
for a portion of the adenocarcinoma inci¬ 
dence. There were only slight differences 
between cases and controls in mean or me¬ 
dian years of residence in metropolitan 
Denver. Residence history was defined in 
terms of exposure-years (years of exposure 
to high or low total suspended particulates) 
in order to define an index of exposure for 
each case and control. Although, in Denver, 
cases commonly experienced more expo¬ 
sure-years, no significant differences be¬ 
tween cases and controls were detected for 
males or females. Our data failed to show 
the presence of a large air pollution effect. 

Occupational exposures may be impor¬ 
tant risk factors for lung cancer (44-51). 
Prior studies of lung cancer have demon¬ 
strated an increased risk for exposure to 
substances such as asbestos, arsenic, nickel, 
radon daughters, diagnostic radiation, and 
fossil fuel combustion products (44). Incon¬ 
sistent findings have been reported regard¬ 
ing the importance of occupational factors 
in adenocarcinoma incidence (9,10). In this 
study, occupational risks for adenocarci¬ 
noma were examined in two ways: 1) an a 
priori listing of industries and occupations 
in which workers are at high risk for lung 
cancer was used to code the work history 
data from each case or control; and 2) each 
subject was asked if be or she was ever 
exposed to a list of known lung carcinogens 
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in the workplace. The exposures (induB- 
triali occupational, or pulmonary carcino¬ 
gens) were cumulated over the lifetime of 
the subject, and the analysis was based on 
a classification of any or no previous ex¬ 
posure. Only high-risk occupational history 
showed a borderline significant risk for ad¬ 
enocarcinoma among males after adjust¬ 
ment for age and smoking history. The 
occupational risk was smaller after multiple 
adjustment for age, income, cigarette smok¬ 
ing, and passive smoking. The relations 
between workplace exposures and adeno¬ 
carcinoma risk were unchanged regardless 
of whether the entire work history of the 
subject or only the work history 10 or more 
years prior to diagnosis was used 

A difference in risk for lung cancer by 
social class has been observed whether 
measured primarily by occupation, income, 
or education (3). Pan of the socioeconomic 
differential in lung cancer risk is due to 
smoking habits (52). In this study, educa¬ 
tion level and gross income were used as 
socioeconomic indicators. Income level 
showed a stronger association with adeno¬ 
carcinoma risk after controlling for age and 
smoking than did education. Since colon 
cancer is correlated with socioeconomic 
status (53), it is possible that the use of 
colon cancer patients as controls in this 
study magnified the observed inverse rela¬ 
tion between adenocarcinoma and income 
level. No statistically significant inverse 
association was noted in adenocarcinoma 
risk with respect to education level, al¬ 
though risk estimates were commonly lower 
at higher educational levels. 

The issue of dietary vitamin A and lung 
cancer risk was not addressed in this study. 
Evidence is accumulating that a deficiency 
in dietary vitamin A may result in a higher 
risk for lung cancer and that a higher intake 
of vitamin A and its provitamins has an 
apparent protective effect (28,54-59). Diet 
may be less important in our study since 
recent data have suggested that the inverse 
relation between vitamin A intake and lung 
cancer is strong for squamous cell and small 


cell carcinomas but not for adenocarcinoma 
(29, 58). 

This study used a higher proportion of 
surrogate interviews for cases (68.6 per 
cent) than of surrogate interviews for con¬ 
trols (38.9 per cent). Several investigators 
have attempted to characterize the validity 
of information obtained from surrogate in¬ 
terviews (60-62). Pickle et al. (60) found 
that siblings were best able to describe 
events that occurred early in life, whereas 
spouses and offspring best recounted events 
during adult life. Other studies have found 
that bias may be introduced because of 
inaccurate work histories given by next of 
kin (61) and that spouses may provide ac¬ 
curate demographic information and a 
crude estimate of smoking, but details of 
employment history and diet may be of 
lower validity (62). To address this prob¬ 
lem, we conducted separate analyses for all 
respondents and for primary respondents. 
The results were highly comparable and 
indicated that some conclusions based on 
all respondents may have been conservative 
since adenocarcinoma risk estimates for 
passive smoking were commonly higher 
among primary respondents. 

In light of the changing histopathologic 
patterns of lung cancer, the findings of this 
and other recent studies suggest the need 
to consider the various lung cancer cell 
types as different diseases. Future research 
should emphasize accurate histologic typ¬ 
ing and the development of cell type- 
specific etiologic hypotheses. 
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ERRATA 


The Journal has been notified by Dr. Ross Brownson of some errors that went 
undetected by his co-authors and himself in the “Materials and Methods” section of their 
recent article, “Risk Factors for Adenocarcinoma of the Lung” (Am J Epidemiol 
1987; 125:25-34). The authors used the nomenclature of the International Classification 
of Diseases for Oncology { ICD-O). Due to a typing error in the manuscript, the topography 
code they cite for adenocarcinoma of the lung, 163, is incorrect. The correct ICD-0 code, 
and the one they used in the study, is 162, including morphology codes 81403, 82303, 
82503. 82603, and 85503. The code that the authors cite for colon cancer (153) is correct. 
For cancer of the bone marrow, the code more explicitly is 169.1 (in the article, it is given 
as 169). The authors hope these oversights have caused no confusion to readers. 


The Journal regrets an error in the title of table 4 in the recently published article by 
Khoury et al. entitled “Inbreeding and Prereproductive Mortality in the Old Order 
Amish. II. Genealogic Epidemiology of Pre reproductive Mortality” [Am J Epidemiol 
1987;125:462-72). In technical editing, the title was incorrectly changed to read “Demo¬ 
graphic relative risk (RR) factors. . ” As correctly worded, the title in full should read: 
“Demographic risk factors for pre rep reductive mortality (before age 20 years) (PEM) in 
the Old Order Amish genealogy by year of birth.” 
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Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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Gao, Y.-T-, Biot, W.J., Zheng, W., Ershow, A.G., Hsu, 

C.W., Levin, L.I ., Zhang, R. and Fraumeni, J.F., "Lung 
Cancer Among Chinese Women," International Journal of 
Cancer 40: 604-609, 1987. 

The purpose of this case-control study was to explore 
the roles of a n umb er of risk factors for adenocarcinoma among 
women in Shanghai? 672 female lung cancer patients and 735 
population-based controls were interviewed. Cases were newly- 
diagnosed women in the urban Shanghai population'? controls were 
randomly chosen within 5-year age strata from the general urban 
population. Approximately 81% of the cases were histologically 
verified. Apparently no proxies were used. The authors reported 
that cigarette smoking was a risk factor in Shanghai women. 

ETS exposure was assessed as whether the woman had ever 
lived with a smoker. For overall exposure during adulthood, the 
RR was 0.9 (95% Cl 0.6-1.4). For husband's smoking, the calculated 
rrs ranged from 1.1 to 1.7. None was statistically significant, 
although the value of 1.7, for living more than 4 0 years with a 
smoking husband, approached statistical significance (95% Cl 1.0- 
2.9). The authors claimed that there was a trend for increasing 
lung cancer risk with increasing years of living with a smoking 
husband. For overall exposure during childhood, the reported RR 
was 1.1 (95% Cl 0.7-1.7). 

Among life-long nonsmokers, numerous factors were reported 
to be associated with statistically significant or non-significant 
elevations in risk, including history of tuberculosis and other 
pre-existing lung diseases (RR = 1.2-2.0)? hormonal factors (e.g., 
late menopause (RR = 1.3), decreasing menstrual cycle length (RR = 
1.6-2.9))? exposure to cooking oil vapors (e.g., numbers of meals 
cooked by stir frying or boiling (RR = 1.2-2.6), frequency of 
smokiness during cooking (RR as high as 2.8), frequency of eye 
irritation during cooking (RR as high as 2.6))? and use of rapeseed 
oil (RR = 1.4). No association was found between increased 
consumption of carotene-rich foods and decreased risk, but overall 
dietary carotene levels are high in this population. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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LUNG CANCER AMONG CHINESE WOMEN 

Yu-Tang Gao 1 . William J. Blot 2 . Wei Zheng 1 , Abby G. Ershow 2 , Cheng Wen Hsu 3 . Lynn I. Levin 2 . Rong Zhang' and 
Joseph F Frau menu Jr. 2 

'Shanghai Cancer Institute. Shanghai. People 's Republic of China; 2 National Cancer Institute, Bethesda. MD 20892, USA ; and 
'Shanghai Chest Hospital. Shanghai, People s Republic of China. 


A ran control study involving Vnttnrkwi with 472 ftmaii 
lung cancer patients and 735 population-baaed control was 
conduct** to investigate th* high rates of lung cancer, notably 
adenocarcinoma, among women in Shanghai Cigarette smok¬ 
ing was a strong risk factor, but accounted for only about one- 
fourth of ail newly diagnosed cases of lung cancer. Host pa¬ 
tients, particularly with adenocarcinoma, were Ufe-tong non- 
smokers. The risks of lung cancer were higher among women 
reporting tuberculosis and other pre-existing lung diseases. 
Hormonal factors wero suggested by an Increased risk associ¬ 
ated with late menopause and by a gradient in the risk of 
adenocarcinoma with decreasing menstrual cycle length, with 
a 3-fold excess among women who had shorter cycles. Perhaps 
most intriguing were associations found between lung cancer 
and measures of exposure to cooking oil vapors. Rides in¬ 
creased with the numbers of meals cooked by either stir 
frying, deep frying or boiling; with the frequency of smokiness 
during cooking; and with the frequency of eye irritation dur¬ 
ing cooking. Use of rapes*** oil, whose volatiles following 
high-temperature cooking may be mutagenic, was also re¬ 
ported more often by the cancer patients. The findings thus 
confirm that factors other than smoking are responsible for 
the high risk of lung cancer among Chinese women and pro¬ 
vide clues for further research, including the assessment of 
cooking practices. 

The age-adjusted annual lung cancer incidence rate among 
females in Shanghai during the 1970s and 1980‘s has been 
about 20 per 100.000 population, one of the highest rates in. 
China and in the world (National Cancer Control Office. 1980; 
Gao. 1982; Waterhouse et al., 1982; Shanghai Cancer Regis¬ 
try. 1983) i Elevated lung cancer death rates have also been 
observed among Chinese women in other parts of the world, 
including Hong Kong (Kung et al 1984; Koo et al,, 1985), 
Singapore (MacLennan et al.. 1977) and the United States 
(Fraumeni and Mason. 1974; Hinds et al., 1981; Green and 
Brophy. 1982). The high rates of this cancer are surprising 
since few Chinese women smoke cigarettes (Deng and Gao. 
1985) Furthermore, in Shanghai (Zheng and Gao. 1986) and 
elsewhere, hospital records have indicated that most of the 
lung tumors are adenocarcinomas, a type of lung cancer less 
strongly related to smoking (Lubin and Blot, 1984), To explore 
reasons foT the high rates of lung caiirer among women in 
Shanghaii the Shanghai Cancer Institute, in collaboration with 
the US National Cancer Institute, carried out a population- 
based case-control investigation. Herein we report the results 
of this study, quantifying the role of smoking and evaluating a 
variety of suspected risk factors. 

MATERIAL AND METHODS 

All newly diagnosed cases of primary lung cancer (9th 
Revision ICD 162) during the 2-year period February 1984- 
February 1986 among female residents of urban Shanghai aged 
35-69 years were identified by • rapid reporting system for 
king cancer established for this study. The system was built 
upon the existing Shanghai Cancer Registry, the oldest in 
China (Gao, 1982). Trained staff contacted medical facilities 
in Shanghai to ascertain new cases, so that interviews could 
be rapidly scheduled (typically within 2 weeks of diagnosis). 
The staff reviewed relevant medical records, abstracting data 


on the basis of diagnosis, histologic type, and the site of the 
tumor within the lung. Two senior pathologists and 4 senior 
clinicians were appointed to review the diagnostic information 
from all cases collected in the study, including X-ray films, 
cytologic and histologic slides. 

Female controls were randomly selected within 5-year age 
strata from the general population of the Shanghai urban area 
The number and age distribution of the controls were deter¬ 
mined in advance from the number and age distribution of 
lung cancer cases reported to the Shanghai Cancer Registry 
during the period 1980-81. The selection procedure involved 
randomly choosing a neighborhood committee from among 
the approximately 1.300 committees in urban Shanghai, then 
randomly choosing a household group within the committee 
and ascertaining from existing rosters the names of all females 
in the appropriate age range. Among these persons. 2 were 
randomly selected If the first was absent during the period of 
study or could not be interviewed, the second was accepted as 
a control. Tables of random numbers were used in the random 
sampling. 

The cases and controls were interviewed by trained inter¬ 
viewers. A structured questionnaire was used to obtain infor¬ 
mation on demographic characteristics, exposure to tobacco, 
dietary and cooking practices, medical conditions, family his¬ 
tory of lung cancer, menstrual and reproductive factors, job 
history and other variables Al! completed questionnaires and 
medical abstracts were checked by a field supervisor, and the 
information was then abstracted on coding sheets for key¬ 
punching and computerization in the United States. 

Statistical analyses of the collected data were based on mul¬ 
tivariate techniques for case-control data (Breslow and Day. 
1980). Logistic regression analyses were used to estimate 
summary relative risks (RR) of lung cancer associated with 
various factors, after adjusting for age (<55, 55-59, 60-64. 
65-69), smoking (non-smoker; smoked less than 20 years or 
less than 10 cigarettes/day; smoked 20 or more years and 10- 
19 cigarettes/day; smoked 20 or more years and 20 or more 
cigarettes/day). education (no formal education, primary 
school, secondary school and higher) and other variables, and 
to evaluate statistical significance. Population attributable risk 
(PAR) estimates for smoking, adjusted for age, were also 
derived (Whittemore, 1983). 

RESULTS 

A total of 765 lung cancer patients were identified during 
the 2-year period and interviews conducted with 672 (88%). 
We excluded the 93 patients who died, including 38 ascer¬ 
tained by death certificate only. There were no patients who 
refused interview. Forty-three percent of the cases were diag¬ 
nosed by tissue biopsy, 38% by cytology, and 19% by repeated 
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TABLE I - RELATIVE RISKS OF LUNG CANCER ASSOCIATED WITH NUMBER OF CIGARETTES SMOKED PER DA^s ASP DURATION OF SMOKING 


Number of cifsirtics 
smoAed per ds> 




EAimton of smotinj 





< 30 Year* 



>30 Year , 


ClMi 

Control* 

RR 

*59 Cl 

c**' 

Control' 

RR 

95 9 Cl; 

<10 

36 

45 

14 

09-2.2 

34 

29 

2.4 

14-4 1 

10- i 9 

19 

11 

2.6 

1.2-5.7 

56 

33 

3.2 

2 0-5 1 

20 + 

13 

2 

8.9 

2.0-40:2 

78 

10 

14 1 

7 li-28 0 


'Adjusted to* a#e md educaiwm Sotirsmoktn ire used u [he r efere nc e group 


TABLE II - RELATIVE RISKS OF LUNG CANCER AMONG NON-SMOKJNG 
WOMEN ASSOCIATED WITH YEARS LJVED WITH A SMOKING HUSBAND 


Ytm lived w?(h 
■nofciftf husband 

Cases 

Controls 

RR 1 

n% a 

<20 

57 

99 

1.0 

— 

20-29 

63 

93 

1.1 

07-1.8 

30-39 

78 

107 

1.3 

0.8-2 I 

>40 

48 

76 

1.7 

1.0-2.9 


'Adjusted for ift and education 


X-ray films. Among the 542 interviewed cases pathologically 
or cytologically diagnosed, adenocarcinoma was the predomi¬ 
nant cel!'type accounu/ig for 61% of all cases. 22 % were 
squamous carcinomas. 6% were oat-cell (or small-cell undif¬ 
ferentiated) cancers, and 11% were mixtures and other cell 
types. 

A total of 735 controls were interviewed. Among these 71 
(9.7%) were “second" controls, chosen mainly because the 
first selected control had moved from the Shanghai urban area 
or was found to be outside the eligible age range. The distri¬ 
butions by age. education and marital status were generally 
similar between cases and controls. More controls than cases 
(32 % vs. 20% ), however, were in the oldest age group of 65- 
69 years, but all subsequent analyses were age-adjusted. 

Ctgarent smoking 

Cigarette smoking was associated with a significantly in¬ 
creased risk of lung cancer, even though only 35% of the lung 
cancer patients (compared to 18% of the controls) had ever 
smoked. There was a 3:3-fbid excess risk (95% Cl *2.5- 
4.2) of lung cancer among smokers, but risks were higher foT 
squamous-cell carcinoma (RR * 7.2, 95% Cl * 4.6-11.1) 
and oat-cell cancer (RR ■ 7.2, 95% Cl ■ 3.6-17.0) than for 
adenocarcinoma (RR * 1.5* 95% Cl ■ 1.0-2.1). The RR for 
all lung cancers combined tended to rise with increasing num¬ 
bers of cigarettes smoked per day and with increasing duration 
of smoking (Table I). The excess reached 14-fold for females 
who smoked 20 or more cigarettes per day for more than 30 
years . Similar trends existed for adenocarcinoma and for squa- 
mocVoat-cell cancers, but the magnitude of the increase was 
considerably greater for the latter (not shown). 

We calculated population-attributable risk (PAR) estimates 
for smoking in each age group. The PAR rose with age, from 
8% to 27% to 28% to 40% at ages <55, 55-59, 60-64, and 
65-69, respectively, primarily because the prevalence of 
*nx)king rose with age. In total, we estimated that 24% of all 
female lung cancers in Shanghai were due to smoking. 

Passive smoking 

No significant increase in risk was observed for overall 
exposure to environmental tobacco smoke during childhood 
U, 95% Cl ■ 0 7-1,7) or adult life (RR - 0.9, 95% 
Cl * 0.6-1.4) For these calculations, exposure was said to 
°ccur if the subject had ever lived with a smoker. When 
exposure was defined in terms of husband's smoking, how¬ 


ever, lung cancer risks among non-smoking women tended to 
increase with the number of years a woman lived with a 
husband who smoked: the RR reaching 1.7 among those with 
40 or more compared to less than 20 years' exposure (Table 
D) The risk in this heavily exposed group was even higher 
(RR ■ 2.9, 95% Cl ■ 1.0-8.9) for squamous- and oat-cell 
carcinoma. 

Previous lung diseases 

Since lung cancer in its early stages may be confused with 
other lung diseases, we excluded nonrmalignant lung diseases 
occurring within the 3 years preceding interview in evaluating 
the effect of prior lung disease upon lung cancer risk. Table 
HI shows that previous tuberculosis, pneumonia and emphy¬ 
sema were significantly associated with lung cancer risk even 
after adjusting for smoking. Although some individuals re¬ 
ported having 2 or more of these diseases, the excesses for 
each persisted when those with multiple conditions were ex¬ 
cluded Further analysis (not shown) indicated that the effect 
of tuberculosis was not related to the use of isoniazid or 
streptomycin. While tuberculosis and pneumonia were related: 
to both squamous/oat -cell carcinoma and adenocarcinoma of 
the lung, emphysema and chronic bronchitis were associated: 
only with the squamous- and oat-cell types. 

Cooking practices 

Soybean and rape seed oils were the oils used most often for 
cooking in Shanghai, with over 95% of women reporting the 
use of both products. Rape seed oil. however, was reponed as 
the most often used cooking oil by 52 % of the cases compared 
to 45% of the controls. The overall increase in risk associated: 
with rape seed compared to soybean as the most often used oil 
was 1.4 (95% Cl * 1 1-1.8). Table IV shows that the excess 
lung cancer risk associated with use of rapeseed oil existed at 
each level of reponed frequency of eye irritation when cook¬ 
ing, a subjective variable representing severity of exposure to 
cooking vapors. The calculations for this Table excluded the 
few women who never cooked, and employed as the reference 
group women who most often used soybean oil but never or 
rarely reponed eye irritation. Table IV also shows that risks 
of lung cancer were independently related to eye irritation, 
with the highest risks (RR « 2.8, 95% Cl ■ 1.8-4.3) among 
those using rapeseed oil and frequently reporting irritation. 
The patterns were similar for squamous/oat-cell cancer and 
adenocarcinoma. We also observed, after adjusting for eye 
irritation, a 60% higher risk for lung cancer among women 
who reported considerable or somewhat smoky conditions in 
their homes when cooking, another rough measure of exposure 
to cooking vapors and to house ventilation (Table V). Ini 
addition, the risk ratios increased with the number of different 
dishes per week prepared by stir frying, deep frying, or boiling 
(Table VI) In contrast, no significant case/control differences 
were associated with the type of fuel used for cooking The 
RR and 95% Cl associated with coal, gas and wood as the 
usual fuels were 0.9 (0 7-1.3). I.I (0.7-1.5), and 1.0 (0.6- 
18) respectively There was no trend in risk with increasing 
years of use of coal, the most common cooking fuel in Shang- 
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table ni - relative risks of lung cancer associated wtth previous lung diseases 


Put lung 
dlSCASt* 

Control 

Alt 

cases 

RR 1 

«* a 

Squamous/ 

o*<tH 

RR 1 

95 * a 

Adeno¬ 

carcinoma 

RR* 

*5* 

None 

554 

418 

1.0 

_ 

80 

1.0 

_ 

229 

10 

_ 

Tuberculosis 

61 

80 

1.7 

1.1-2 4 

20 

20 

1.1-37 

42 

16 

1.0-2.5 

Pneumonia 

35 

65 

1.9 

1.2-3.0 

16 

1.8 

0.9-3 8 

26 

15 

09-2 7 

Emphysema 

18 

37 

2.0 

1,0-3.7 

19 

4.5 

2.0-10.3 

6 

0.7 

0.3-2 0 

Chronic bronchitis 

86 

112 

1.2 

0.8-1.7 

35 

1.4 

0.8-2.5 

33 

0.8 

0.5-1.3 

without emphvsema 
Others 

30 

30 

1.3 

0.7-2.2 

8 

1.7 

0.7-4.2 

13 

1.0 

0.5-2 0 


'All mil adn uud for age. mbtcm um and wnokmg and relative 10 women wttfi no reported poor lung disease Persom with more dun oar pen king disease are included 
* each lung disease category. 


table rv - relative risks of lung cancer associated with 

COOKING OIL USED MOST OFTEN AND FREQUENCY OF EYE IRRITATION 
WHEN COOKING 


Eye irmanon 
when cooking 

Oil Wad 
most oft*" 

Cues 

Coaerois 

RR 1 

ts* a 

Never or rarely 

Soybean 

140 

214 

1.0 

_ 


Rapeseed 

145 

193 

1.2 

0.9-1.7 

Sometimes 

Soybean 

70 

72 

1.5 

1.0-2 3 


Rapeseed 

87 

63 

2 0 

1.3-3 0 

Frequently 

Soybean 

59 

56 

1.4 

0.9-2 3 


Rapeseed 

90 

50 

2 8 

1.8-4.3 

Total 

Soybean 

269 

342 

1.0 

— 


Rapeseed 

322 

306 

1.4 

1.1-1.8 


'Adjusted for a^, educanoa and ttackin g. 


TABLE V - RELATIVE RISKS OF LUNG CANCER ASSOCIATED WITH; 
FREQUENCY OF EYE IRRITATION AND HOUSE SMOKINESS WHEN COOKING 


Eye 

rmcauoM 

House 

smokiness 

Cam 

Controls 

RR' 

95 * Cl 1 

Never/rarely 

None/slight 

244 

380 

1.0 

_ 

Somewhat/ 

considerable 

55 

55 

1.6 

! .0-2.5 

Sometimes/ 

frequently 

None/tlight 

212 

200 

1.6 

1 .2-2 1 


Somewhat/ 

considerable 

109 

60 

2.6 

1.8-3.7 


'Adjusted for age. education and smoking 


TABLE VI - RELATIVE RISKS OF LUNG CANCER ASSOCIATED WITH NUMBER 
OF DIFFERENT DISHES PER WEEK PREPARED BY DIFFERENT METHODS OF 
COOKING _ 


Number of dishes 
per wtth 

Cases 

Controls 

RR' 

95* Cl 

Stir fixing 

<20 

336 

408 

1.0 

— 

20-24 

198 

211 

12 

0.9-1 5 

25-29 

48 

47 

1.2 

0 8-1.9 

>30 

34 

15 

2.6 

13-5 0 

Deep fixing 

0 

502 

594 

to 

— 

1 

85 

68 

1.5 

1. 0-2.1 

n 

21 

15 

1.6 

0.8-3.2 

>3 

8 

4 

19 

0.5-6.8 

Boiling 

<3 

96 

124 

1.0 

— 

4-7 

390 

483 

1.0 

0.7-1.3 

8-11 

63 

40 

1.8 

l.1-3.0 

>12 

67 

33 

2.2 

1.3-3.7 


'Adjukicd lor ape. educanoa aad nofciag. 


hai. Exposures to coal or other fuel fumes were generally 
associated only with cooking* since nearly all homes in Shang¬ 
hai were unheated. 

Diet 

The women were asked about their usual frequency of con¬ 
sumption during adulthood of 32 commonly eaten foods* in¬ 
cluding the major contributors of vitamin A. Using Chinese 
food composition tables to estimate the retinol and carotene 
content of each food and applying these estimates to its fre¬ 
quency of intake, an index of vitamin A consumption in ret¬ 
inol-equivalent units was constructed. The risks for lung cancer 
tended to be lower among those with k>w values of this index 


TABLE Vn - RELATIVE RISKS OF LUNG CANCER ASSOCIATED WITH 
DIETARY INTAKE OF VITAMIN A 


Vitamin 

espowre 

variable 


Quaruk kxl of consumption 


1 (High) 

II 

m 

IV 

Vitamin A 

10 

0.6 

0.8 

0 5 

index 


<0.5—0.9) 

(0;6-l.l) 

(0 4-0.7) 

Retinol*rich 

1.0 

0.9 

1.0 

0.9 

foods 


(0.7-1.3) 

(0.7-1.3) 

(0.7-1.2) 

Carotene-rich 

1.0 

06 

0.5 

0.5 

foods 


(0.5-0 8) 

(0 4-0 7) 

(0.3-0.6) 


'Risk relative to highest quamk of consumption and adjusted for age. education 
aad smoking 95% CL in paren theses 


(Table VII). This association was accounted for mainly by a 
lower risk among those with a reduced consumption of caro¬ 
tene-rich foods (the dominant source being dark green vegeta¬ 
bles). No effect on risk was found for consumption of the 
retinol-rich foods (mainly fish* eggs and liver). The patterns 
were generally similar for squamous/oai-cell cancer and ade¬ 
nocarcinoma* and for smokers and non-smokers. 

Menstrual and reproductive factors 
The risks of lung cancer were higher among women with 
shorter menstrual cyclfe lengths (Table VIII). The association 
was primarily seen for adenocarcinoma, which showed a strong 
dose-response relationship. Among women aged 55 years and 
over with a natural menopause, the risk of adenocarcinoma 
tended to increase with the total number of menstrual cycles 
over their lifetime. Some increased risk of adenocarcinoma 
was seen when natural menopause occurred at age 50 or later 
(RR - 1.3. 95% Cl - 0.9-1.7, after adjusting for menstrual 
cycle length). No associations were seen with age at menarche* 
age at first pregnancy* or parity. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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TABLE VIII - RELATIVE RISKS OF LUNG CANCER ASSOCIATED WITH LENGTH Of MENSTRUAL CYCLE 


Leftfth of 
menstrual 
c>ck 
tdavo 

A,,i Controls RR’ 95% Cl 

case* om-cen 

RR' 

95% CL 

Adeno¬ 

carcinoma 

RR' 

95% Cl; 

>33 

43 60 1 0 - 

12 

1.0 

— 

18 

1.0 

— 

30^33 

272 327 1.6 1 0-2.6 

62 

0.9 

0.4-2 0 

124 

1.9 

1.0-3.5 

26-29 

241 268 1.6 1.0-2.7 

51 

0.8 

0.4-1.9 

127. 

2 1 

1 1-3 9 

<26 

98 78 2.2 1.3-3 7 

23 

1.6 

0.7-39 

54 

2 9 

H.5-5.7 

'Adjusted for aft. aducauon. «noktn| and rtfuianf) of menstruation 








TAW E IX - RFJ AT1VE RISKS OF LUNG CANCER FOR WOMEN EVER EMPLOYED IN MAJOR OCCUPATIONAL CROUPS 



Oco^mon caterers 1 


Cam 

Controls 


RR : 

95% Cl 

1-11 

Professionals and technicians; leaders of 


113 

116 


1.0 

0.7-1 4 


state organizations, party and mass orga- 








nizations and enterprise units 







ni-iv 

Office and related personnel; sales workers 


75 

96 


0 7 

0.5-10 

V 

Service workers 


159 

160 


10 

0 8-14 

VI 

Agricultural, forestry, animal husbandry 


24 

21 


1 1 

06-2:1 


and fishery workers 







VU-IX 

Production, transportation and other 


436 

471 


1.1 

0.9-1.4 


related workers 







0 

Never worked 


61 

75 


M 

0.7-1.6 


'Women empknod m mort than one occupational caiefor> art included m each cattforv in which they worked The codmj «:heme wa* based on, the system uved in the 
198: Population Cemai of the People\Republic of Ctuitt (Population Census Office. IWSi-‘Adjusted for age. education and wnokmf 


Occupor/on 

Most women reported working outside the home, but ease/ 
control differences according to major occupational categories 
were small (Table IX). No major occupations were associated 
with increased risk of lung cancer. A decreased risk, however, 
was observed for women ever employed in the cotton textile 
industry, the largest employer of women in Shanghai. There 
was a slight increase in the relative risk of lung cancer among 
women ever employed as cooks (RR * 1.2, 95% Cl * 0.6- 
2 .1). but few worked longer than 20 years. 

Family history 

The cancer patients reported about the same frequency of 
lung cancer in their mothers (1.0%) and fathers (1.7%) as the 
controls (1.0% and 1.5%. respectively). The RR. adjusted for 
tge. education and smoking, associated with having a parent 
with lung cancer was 1.1 (95% Cl - 0.6-2.3). More sibs 
were reported to have lung cancer, but the numbers affected 
were small (6 cases, 3 controls; RR - 3.0. 95% Cl - 0.7- 
12.5). Only one child, of a control, had lung cancer. 

DISCUSSION 

The high incidence of lung cancer among women in Shang¬ 
hai. together with the low prevalence of smoking in the general 
P°pul«km, led us to consider a number of possible etiologic 


bined (Blot and Fraumeni. 1986). an overall 30% excess of 
lung cancer (RR* 1.3. 95% Cl - 1.1-1.5) was found among 
non-smoking women married to smokers, with the RR reach¬ 
ing 1 7 among those most heavily exposed. 

Although the causal significance of the relation of prior lung 
disease to lung cancer remains to be clarified, the high preva¬ 
lence of previous pulmonary infections may have contributed 
in part to the high incidence of lung cancer among Shanghai 
women. Earlier in this century. non-maJignant lung disease 
was one of the leading causes of death in China (Kan; 1981). 
With the advent of antibiotics and improved living conditions, 
die incidence and mortality of chronic lung diseases, particu¬ 
larly tuberculosis, declined. Nevertheless, a substantial por¬ 
tion (38 %) of the women with lung cancer in this study reported 
prior lung disease, including 12% who were long-term survi¬ 
vors of tuberculosis, whereas significantly lower percentages 
of controls reported these diseases. To some extent it is possi¬ 
ble that recall or ascertainment bias may contribute to the 
associations observed with prior lung diseases. The elevated 
risk of lung cancer following tuberculosis, however, is consis¬ 
tent with recent studies in other countries, and is not explained 
by cigarette smoking or treatment with isoniazid. a pulmonary 
carcinogen in laboratory animals (Howe etal.. 1979; Hinds et 
al.. 1982; Bakris et a/.. 1983). 

Emphysema was also significantly related to lung cancer, 
after adjustment for smoking habits, with the excess limited to 
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factors .While cigarette «wwUrmg was an i mpor t ant ft w squamous- and oat-cell carcinomas. This finding adds to tne 


**** cancer. showing a dear dose-response trend, the majority 
lung tumors, particularly adenocarcinomas, occurred among 
^on-smokers. 

Environmental tobacco smoke may account for some, but 
pmbably few. of the cancers among non-smokers, since there 
was little or no association with ever having lived with a 
"ooker. Among non-smoking women married to smokers, 
n°wever. there was an upward trend in risk associated with 
mertasing years of exposure. This latter finding is consistent 
with reports in other parts of the world. When data from 
ncar ’> * dozen studies evaluating passive smoking were corn- 


evidence that chronic obstructive pulmonary disease enhances 
the risk of lung cancer (Skillnid et al.. 1986). even when 
controlling for smoking practices. Also noteworthy is the ele¬ 
vated risk associated with prior pneumonia, especially since 
an association with lung adenocarcinoma has previously been 
reported among women in Los Angeles (Wu et al.. 1985). 
While pneumonia typically occurred during adulthood m our 
study, the finding in Los Angeles primarily concerned child¬ 
hood infection 

Little evidence was found to implicate the type_?fj 
for cooking in lung cancer risk, consistent with findings from 
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Hong Kong (Koo et al., 1983) The risks of lung cancer among 
Shanghai women increased, however, with various measures 
of exposure to cooking oil vapors. These included the number 
of different dishes prepared per week by either stir frying, 
deep frying, or boiling; the frequency of eye irritation when 
cooking; and the smokiness of the house when cooking. In 
Chinese wok cooking, regardless of the method used, oil is 
usually poured into a wok and heated to high temperatures 
before meat or vegetables are added. Even boiling may entail 
some exposure to cooking oil vapors, since oil is often added 
to the water before heating Consequently, the living quarters 
may become smoky dunng cooking, with opportunity for 
exposure to inhalable cooking oil vapors. 

The plausibility of the hypothesis that lung cancer may be 
related to cooking oil vapors, particularly from rapeseed oils 
used in Shanghai, is enhanced by recent experimental investi¬ 
gations in one study the mutagenicity of products from cook¬ 
ing oil was assayed by the Ames test (Qu era/.. 1986). The 
extracts of condensed volatiles of rapeseed oil. refined Tape- 
seed oil. and soybean oil heated at about 270 e C were all 
positive in tester strain TA98 activated with S9. The mutage¬ 
nicity of the extract from rapeseed oil volatiles was stronger 
than that from soybean oil volatiles. There was no evidence of 
mutagenicity in the oils themselves, either heated or unheated. 
In another study, the extracts of condensed volatiles of rape- 
seed oil enhanced the yield of micronuclei in polychromatic 
erythrocytes of the bone marrow of mice, with a clear dose- 
response relationship, reflecting damage of chromosomes and 
cell gerxftoxiciiy by rapeseed oi\ volatiles (Chen. 1987). Al¬ 
though these tests often connate with carcinogenic potential, 
no bioassay studies have yet been earned out, to our knowl¬ 
edge. If the effect of rapeseed oil smoke on lung cancer 
incidence is real, the problem is of great importance to popu¬ 
lations of eastern central China and other areas of the world 
where the oil is often used for cooking Chinese rapeseed oil, 
whichiis pressed from seeds of Brassica campesiris, contains 
about 50% erucic acid (Chinese Academy of Medical Sci¬ 
ences. 198J). in contrast to rapeseed oil with < 2% erucic acid 
(Canbra oil), which was recently approved for sale in the 
United States (Federal Register, 1985) 

Several studies have shown that the risk of lung cancer is 
elevated by a low intake of foods containing vitamin A, partic¬ 
ularly as its precursor beta-carotene (Colditz et a/., 1987). 
Although reported mainly in Western countries, this associa¬ 
tion has also been noted among Chinese women in Singapore 
(MacLennan etal., 1977). However, we found no evidence of 
a protective effect among women in Shanghai, where intake 
of fresh, carotene-rich, dark green vegetables is high by world 
standards In fact, a positive association was observed between 
carotene intake and lung cancer risk in females (in contrast to 
no association in males). We have no ready explanation for 


this unusual finding in females, which was observed also in. a 
case-control study of lung cancer in Hawaii (Hindi et al., 
1984). However, the protective effect of carotene-nch foods 
was mainly confined to current smokers in one large-scale 
study (Ziegler et al., 1986), and thus the effect may be less 
evident in Shanghai where few women smoke. 

A clue to hormonal factors was suggested by an association 
between menstrual cycle length and lung adenocarcinoma. A 
3-fold difference in adenocarcinoma risk was found among 
Shanghai women reporting short (<26 days) compared to long 
033 days) menstrual cycles, with only a weak trend for 
squamous- and oat-cell cancers. A relation of short menstrual 
cycles to breast cancer risk has been suggested in data from 
Sweden (Olsson et al ., 1983) and, to a lesser extent, the United 
States (Sherman et al 1982). Some increases in lung adeno¬ 
carcinoma risk were also associated with late menopause and 
with a high estimated total number of menstrual cycles among 
women aged 55 and over having a natural menopause. A role 
of hormonal factors is also suggested by the observation that 
among non-smokers adenocarcinoma affects proportionately 
more females than males (Lubin and Blot. 1984), and by the 
findings of estrogen and progesterone receptors in some lung 
adenocarcinomas of women (Chaudhuri et al., 1982). We 
discovered no relation to oral contraceptives or replacement 
estrogen therapy, but use of these compounds among women 
in the study group was rare in Shanghai. It seems unlikely that 
the menstrual patterns of Chinese women contribute greatly to 
their high lung cancer risk, but the internal consistency of the 
trends suggests that future studies of lung cancer in China and 
elsewhere should examine endocrine hypotheses in more detail. 

This large population-based case-control study of lung can¬ 
cer in urban Shanghai has confirmed that cigarette smoking is 
a strong risk factor among Chinese women, but only accounts 
for about one-fourth of aJl newly diagnosed cases Causes of 
the remainder are unclear, but occupational factors did not 
appear to be important, nor did familial tendency to lung 
cancer. Our data suggest, however, that prior lung diseases, 
hormonal factors, and cooking practices may be involved. 
Most provocative are the associations with cooking oil vola¬ 
tiles. and further investigations are needed to evaluate their 
contribution to the high lung cancer rates among Chinese 
women in various parts of the world. 
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Humble / C.G., Samet, J.M. and Pathak, D.R., "Marriage to a 
Smoker and Lung Cancer Risk," American Journal of Public Health 
77(5): 598-602, 1987. 

In this case-control study, 609 lung cancer cases 
(including 28 lifelong nonsmokers) were matched with 781 controls. 
Cases were identified using the New Mexico Tumor Registry; controls 
were chosen via random sampling methods, and were frequency-matched 
on sex, ethnicity and age (10-yr group) . Of the 28 nonsmoking 
cases, histopathological review was conducted for only 17, and 
nine of those 17 differed from the Tumor Registry's conclusion'. 
Surrogate respondents were used for 52.4% of the cases overall, 
and 19 of the 28 neversmokers. Regarding ETS, questions were asked 
about spousal smoking only. Additional questions were asked about 
spouse's employment and on-the-job exposures to arsenic, asbestos, 
lead, pesticides, and radiation. 

The authors report a three-fold increase in lung cancer 
risk for all nonsmokers (males and females combined) whose spouses 
smoked cigarettes, regardless of adjustments for ethnicity (OR = 
3.2, 90% Cl 1.5-7.2) or age (OR = 3.2, 90% Cl 1.5-7.3). The sample 
was too small to allow simultaneous adjustment for ethnicity and 
age. For females only, the OR for spousal smoking of cigarettes 
only was 1.8 (90% Cl 0.6-5.4). The authors claimed that their 
data supported increasing risk with duration of exposure to a 
smoking spouse, but not with increasing number of cigarettes smoked 
per day by the spouse. 
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Marriage to a Smoker and Lung Cancer Risk 

Charles G. Humble, MS, Jonathan M. Samet. MD, MS. and Dorothy R. Pathak. PhD. MS 


Abstract: As pan of a population-based case-control study of 
lung cancer in New Mexico i we have collected data on spouses' 
tobacco smoking habits and on-the-job exposure to asbestos. The 
present analyses include 609 cases and 781 controls with known 
passive and personal smoking status, of whom 28 were hfelbng 
nonsmokers with lung cancer While no effect of spouse cigarette 
smoking was found among current or former smokers, never smokers 


mamed to smokers had about a two-fold increased nsk of lung 
cancer. Lung cancer nsk in never smokers also increased with 
duration of exposure to a smoking spouse, but not with increasing 
number of cigarettes smoked per day by the spouse Our findings are 
consistent with previous reports of elevated nsk for lung cancer 
among never smokers living with a spouse who smokes cigarettes. 
(Am J Public Health 1987. 77:598-602.) 


Introduction 

'The causal association of active cigarette smoking with" 
~*mg cancer has been accepted for many yean. 1 - 2 Recent 
epidemiologic evidence indicates that involuntary exposure 
pf nonsmokers to tobacco smoke is also associated with lung 
cancer. 5-5 Nonsmokers. as well as active cigarette smokers, 
inhale environmental tobacco smoke, which consists of a 
combination of sidestream smoke and exhalfed mainstream 
smoke. The putative association of environmental tobacco 
smoke with lung cancer derives biological plausibility from 
the lack of a demonstrated threshold for lung cancer in active 
smokers, from the qualitative similarities of mainstream and 
sidestream smoke, and from the presence of mutagens in the 
urine of passive smokers. 5 6 

The association of involuntary exposure to tobacco 
smoke with lung cancer has now been examined in studies 
conducted in Japan, Greece, Hong Kong. Scotland. Germa¬ 
ny, and the United States. 5 These studies generally indicate 
an increased risk in nonsmokers. Studies from Japan, 
Greece, and the United States Have shown elevated risk 
estimates associated with^the exposure of nonsmokers to 
their spouses’ smoking. 3 4 7-, ° increased nsks have not been 
found in all investigations, although estimates of effect from 
those repons with negative findings are generally consistent 
with those from repons showing elevated nsks. 11-16 

In 1980 we began collecting data in a population-based 
case-control study designed to explain differing lung cancer 
occurrence in Hispanic and non-Hispanic Whites in New 
Mexico. 17 The original study questionnaire included ques¬ 
tions on tobacco smoke exposure from spouse smoking and 
on indirect exposure to asbestos through a spouse's job. This 
report describes the risks associated with these exposures in 
smokers and nonsmokers in New Mexico. 

Methods 
Cm* S elec tion 

The cases were Hispanic and non-Hispanic residents of 
New Mexico, less than 85 years of age at diagnosis of primary 
lung cancer. Cases were ascertained by the New Mexico 
Tumor Registry, a member of the Surveillance, Epidemiol¬ 
ogy, and End Results (SEER) Program of the National 


From the New Mexico Tumor Registry. the Deportments of Medkine and 
of Family Community and Emergency Medkine. and the Interdepartmental 
Program in Epidemiology. University of New Mexico Medical Center, 
Albuquerque Address re print requests to Jonathan M, Samet. MD. New 
Mexico Tumor Registry. University of New Mexico Medical Center. 900 
Cammo de Saiud NE. Albuquerqye. NM 87131 This paper, submitted to the 
Journal July 18. 1986. was revised and accepted for publication November 17. 
1986 
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Cancer Institute.An initial case series was selected from 
patients with cancer incident between January 1. 1980 and 
December 311982 For this initial series all cases less than 
50 years of age and all Hispanics were included: non- 
Hispanics age 50 or older were sampled randomly to select 40 
per cent of the males and 50 per cent of the females. To 
increase the size of the female non-Hispanic subgroup and 
Hispanics of both sexes, we selected additional cases: all 
patients in these groups with cancer incident between De¬ 
cember 1, 1983 and November 30, 1984. Of the 724 eligible 
cases selected for the study, interviews were completed with 
641, or 88.5 per cent Of the interviews with cases, 305 were 
completed with the cases themselves and 336 were with 
sun-ogates, generally either the surviving spouse or a child. 

For the cases in nonsmokers, the histopathoiogicai type 
of lung cancer was classified by panel review of histopatho¬ 
iogicai material (N * 17) or by information in the New 
Mexico Tumor Registry case abstract (N * 28). The panel, 
which included two pathologists, determined the histopath- 
ological type on the basis of conventional light microscopy 
and used a modification of the World Health Organization 
classification. 19 20 

Control Selection 

Potential controls were ascertained by two methods. 
Residences, identified from lists of randomly generated 
telephone numbers, were called and a household census was 
taken from the person who answered. Telephone sampling 
identified 2,038 potentially eligible households, of which 287 
(14.2 per cent) refused to cooperate with the census. As this 
technique was not efficient for selecting older controls, an 
additional 252 persons were chosen from a list of randomly 
selected New Mexico residents, 65 years and older, who 
were on the Health Cart Financing Administration's roster of 
Medicare participants. The control group was frequency- 
matched to the cases for sex, ethnicity, and 10-year age 
category at a ratio of approximately 1.2 control per case. Of 
the 944 controls selected for this study, 784 (83.1 per cent) 
were interviewed, 
brterrirw Data Coticctioo 

The interviews were conducted by bilingual interview* 
ers. Respondents were asked to describe the smoking habits 
of all spouses of the index subject . For each smoking spouse, 
duration of use and average amount smoked daily were 
recorded for cigarettes, cigars, and pipes. Respondents were 
not asked to describe exposures to tobacco smoke at work or 
in other situations outside of the home. All jobs held by a 
spouse for one year or more also were recorded, as were 
reports of spouses’ on-the-job exposures to arsenic, asbes¬ 
tos. lead, pesticides, and radiation. We hypothesized a priori 
that asbestos exposure might increase King cancer risk and 
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added the other agents to reduce the emphasis on asbestos 
and to test for information bias. A detailed history of personal 
cigarette use was collected from subjects who had smoked for 
six months or more. 

Calculation of Pwivc Exposure Indkes 

Measures of passive exposure to tobacco smoke and to 
asbestos were created by summarizing the information pro¬ 
vided for each spouse. For tobacco smoke, categorical and 
continuous measures of exposure were calculated We des¬ 
ignated as "exposed" subjects ever married to a spouse who 
smoked cigarettes, regardless of the spouse’s use of pipes or 
cigars. To examine the effects of cigarette smoke alone, 
subjects whose spouses had smoked other tobacco products 
were excluded from some analyses. We created two indicator 
variables for these exposures: one for all forms of tobacco 
smoke, and the other for cigarette smoke alone. We also 
calculated the duration of exposure to a cigarene-smoking 
spouse and the average number of cigarettes smoked daily by 
the spouse(s). If complete data were unavailable for all 
marriage partners, these variables were set to unknown. 

Two categorical variables were created to describe 
potential indirect exposure to asbestos through a spouse's 
job. Spouse's job histories were reviewed against a list of jobs 
judged a priori as possibly involving exposure to asbestos, 
asbestos mining, textile manufacturing, auto brake repair, 
cement or construction work, pipe fitting or covering, insu¬ 
lation work, and shipyard work. If one or more jobs held by 
the spouse appeared on the list, the index subject was 
classified as exposed. Similarly, if a spouse was described as 
exposed at work to asbestos the index subject was considered 
to be exposed. 

Data Aaatysb 

For these analyses, cigarette smokers were those indi¬ 
viduals who had smoked at least six months. Current smok¬ 
ers were those still smoking at interview or who had stopped 
within the previous 18 months; ex-smokers had ceased 
smoking at least 18 months before interview. The status of 
cases classified by questionnaire as never smokers was 
verified against hospital chan summaries on filfc at the New 
Mexico Tumor Registry. Of the 28 reported non smokers, the 
summaries showed that three cases had smoked cigarettes 
and that one case had smoked pipes and cigars regularly. 
Analyses of the data for never smokers were performed with 
and without these four subjects. Because the study included 
only eight males who had never smoked cigarettes, all 
analyses were performed for females alone and for all 
subjects combined. 

We used the Mantel-Haenszel technique to control for 
ethnicity and age in estimatii^ odds ratios for passive 
exposure to cigarette smoke, within strata of personal ciga¬ 
rene smoking/ 1 In these analyses, age was categorized as 
below 65 years or 65 years and greater. Among never 
smokers, the exposure-response relation of lung cancer risk 
with average cigarettes smoked daily by the spouse and with 
duration of passive cigarette exposure was tested using 
Mantel extension methods for stratified data. 23 For these 
variables, strata of exposure were defined by the median level 
among all exposed never smokers. Those never exposed 
were the reference group for all analyses. 

To examine further the effects of the passive exposures, 
logistic regression models were fined for smokers and never 
smokers. All models included adjustment for ethnicity and four 
categories of age. variables for which the controls had been 
frequency matched to the cases. In the model for smokers. 
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34 
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<65 

74 

64 

6 

17 

3 

47 


*65 

64 

15 

31 

19 

6 

54 


potential confounding by personal cigarette use was controlled 
by entering the average daily cigarette consumption, the dura¬ 
tion of smoking, years since stopping for ex-smokers, and an 
interaction term calculated as the product of smoking duration 
and an indicator variable for age less than 65 years or 65 years 
and older. This model was selected on the basis of analyses 
described in more detail elsewhere. 23 The all-subjects models 
included control for sex. The two categorical indicators of 
passive exposure were tested individually in each model. 
Trends in risk with number of cigarettes of exposure daily and: 
with duration were examined by fitting models with indicator 
variables to define categories of unexposed, exposed at or 
below the median, and above the median. 

Risk estimation for the effect of indirect exposure to 
asbestos was limited to females as no males were indirectly 
exposed. Logistic regression models were employed that 
controlled for active smoking as described above, for current 
and ex-smokers, and for marriage to a smoker for never 
smokers. 

Because surrogate interviews were necessary for 52 per 
cent of the cases, we assessed the effect of information source 
by performing the analyses separately for self-reported and 
surrogate-reported cases, using self-reported controls. We 
excluded from these analyses the 13 controls for whom 
surrogate interviews had been necessary. 

All cross tabulations and logistic models were performed 
with standard programs of the Statistical Analysis Systemi 24 
Odds ratios (OR) and 90 per cent two-sided Cornfield confi¬ 
dence intervals (Cl) were calculated using program 23 from 
the Rothman and Boice text for programmable calcula¬ 
tors. 25 * 26 

Results 

The analyses were restricted to those 1,390 subjects with 
known passive and personal smoking status (Table 1). The 35 
excluded subjects were older than those included (mean age 
68.4 vs 65.6 years, respectively). More cases were excluded 
than controls (5.0 per cent vs 0.4 per cent, respectively), due 
in part to the greater proportion of surrogate interviews for 
cases than for controls. The percentage of subjects excluded 
did not differ by ethnicity or sex 

Based on data in the New Mexico Tumor Registry files, 
the cases described by interview data as “never smokers" 
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TABLE 2—Odds RatEattmatee tor Passive Clgerette Exposure In a 
Caa» Control Study of Lung Canoer In Now No*lea 1M0-44 


Passive 

Exposure 

Personal Smokmg' 

Al Subjects 

Female* Onty 

Status 

OP 

90% CP 

OP 

90% CP 

Cigarettes only 

Current 

1:2 

0.9. 16 

09 

0 4. 2.2 


Former 

11 

0.6. 1.5 

07 

0.2. 2.2 


Never 

2.9 

1.3. 6 7 

18 

0.6. 5 4 

Cigarettes ana or 

Current 

12 

0 9. 16 

0.9 

0 5. 1 8 

pipe or agar 

Former 

1.1 

0 6,15 

0.6 

0.2, 1l7 


ntvff 

3.2 

1.5, 72 

2.3 

0.9, 6 6 


■From cruoe cron tabuW&on* ediuesner* Nr age qr lor eSveaty <Xd not Mar rw*. 
*TwD-wOH3 90 por 0*01 Cor n (0* 0 ucn hden o e rWrvW 


who were ever married to a smoking spouse included eight 
adenocarcinomas, two epidermoid carcinomas, two small 
cell carcinomas, and four large cell carcinomas. The eight 
nonexposed cases reported to be never smokers comprised 
six adenocarcinomas and two epidermoid carcinomas. A 
specific histological type had not been assigned to four of the 
cases. Of the four cases in reported never smokers but who 
were identified by Tumor Registry information as smokers, 
one was small cell carcinoma, two were adenocarcinoma, and 
one was not classified. Because material was only retrieved 
for 17 cases for panel review, we did not compare the exposed 
and nonexposed based on the pathologists’ classification. Of 
the 17 cases, the cell type based on the panel's review 
concurred with that in the Registry for only eight cases. 

In the never smoking controls, marriage to a smoker of 
any type of tobacco was reported for 28 per cent of males and 
for 56 per cent of females. The corresponding percentages for 
marriage to a smoker of cigarettes alone were similar, 28 per 
cent for males and 57 per cent for females. 

Using stratified and unstratified approaches, no effect of 
marriage to a smoker was found among current or former 
cigarette smokers (Table 2). By contrast, among never* 
smokers, cigarette smoking by a spouse, regardless of pipe or 
cigar use, was associated with a thre£-fotd increased risk of 
lung cancer. Adjustment for ethnicity (OR ■ 3.2,90 per cent 
Cl [Confidence Interval] * 1.5,7.2) or for age (OR ^3.2. 90 
per cent Cl - 1.5,7.3) did not change the estimated risks. A 
similar close agreement of crude fTabl^.2)'And adjusted 
estimates was observed for expostu^^cigare^^only: 
ethnicity-adjusted OR * 3.0 (Cl-^(3.6.8) ^|fga4iusted > 
OR f 2.9 (Cl * 1.3,6.7). There were insufficient subjects rir 
adjust simultaneously for ethnicity and age^Although the 
odds ratios were reduced, restriction of the sample to females 
did not change the pattern of effect from that found in tKe 
analyses with all subjectsiWhen the analyses were per¬ 
formed separately for self- and surrogate-reported cases, the 
odds ratios were comparably elevated for both groups (data 
not shown). Because the control series did not include 
sufficient numbers of controls with surrogate interviews, the 
controls could not be similarly stratified by type of interview. 

Odds ratios from the logistic models (Table 3) tended to 
be lower than from the unstratified and stratified analyses 
(Table 2). Risk estimates for the current and former smokers 
from the logistic models also showed no effect of passive 
cigarette exposure beyond that of active smoking. However, 
among the never smokers all point estimates were above 
unity. 

Assessment of exposure-response relation for the dura¬ 
tion of exposure and for the average cigarettes smoked daily 
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TABLE S—Odd* Ratio Eatimet m from Mump* Logistic* Analyse* of 
Passive Clgersns Exposure and Lung Cancer Rian, m a 
Ceee-Corrtrol Study in Haw Mexico, 1 MO-44 


Passive 

Exposure 

Persona) Smotong 
Status 

Ail Subjects 

OR 90% Cl 

Female Only 

OR 90% Cl 

CrgareOe only 

Ever* 

10 

0 6. 14 

VO 

0 5. 1.9 


Never 

22 

1.0J4.9 

17 

0 6 4 3 

Cigarettes and/or 

Ever* 

10 

0.6. 13 

09 

0.5. 15 

pew or agar 

Nrw 

26 

1*2. 5 6 

2.2 

0.9. 5.5 


*AI m o de * ndudad venettee id conaoi lor N frequency matching on age and 
•ewefry. and aax, e^en appropriate 

RtadaH tor imcfrs r * conaokad lor personal uger Me mi aa oaacroad uooif Method* 


TABLE 4—OOda Ratio* Catenates by Duration of Spouse Clgaraita 
•molting and by Average Cigarettes Smoked Dally by ttw 
Spouee<e) among Navar Smokers In a C aaa C on t rol Study In 
Mew Max loo, 1 MO-44 


Duration 


*26 Year* >26 Year* 


Subject 

Group 

OR 

90% Cl 

OR 

90% Cl 

CNtor 

tend 

AN Subject* 

2.2 

0 6. 5.9 

2.7 

1:0. 7.1 

2.01 

Femelee only 

16 

0.5. 5.6 

2.1 

0 7. 6.9 

1.23 



Mean Cigarettes per Day 




*20 


>20 



OR 

90% Cl 

OR 

90% Cl! 


AR Subjects 

2.8 

1.2. 6.6 

22 

06. 7 3 

1B2 

Femaiee only 

1.6 

0.6. 5.6 

1.2 

0.3, 5.2 

046 

•Oddi* 

• rKX adjusted tor ag* or «*w«c*y ActuetTM tor Mher or Jheee factors <H 

not change the r 

eeuSs. The referent cetegory wee the n^rer expoeed 


by the spouse was 

limited to 

never 

smokers. 

For thi? 


all-subjects and females-only cross tabular analyses, a pat¬ 
tern of increased risk, with greater duration of cigarette 
exposure was found (Table 4). In contrast, the logistic models 
did not show an increase with duration of exposure in either 
group: (for all subjects, short duration OR ■ 1.9, Cl - 0.7, 
4.7; long duration OR - 1.8, Cl - 0.7, 4.5). The exposure- 
response pattern for cigarettes smoked daily showed higher 
odds ratios for subjects whose spouses smoked a pack or less 
per day than for those whose spouses smoked greater 
amounts (Table 4). Control of stratification factors by mul¬ 
tiple logistic modeling did not change the pattern of higher 
relative risk estimates for nonsmokers exposed to 20 or fewer 
cigarettes per day (OR - 2.0, Cl “ 0.9, 4.6) compared with 
those exposed at higher levels (OR - 1.6, Cl * 0.5,4.9). The 
respective logistic estimates for females were lower OR for 
daily exposure of 20 cigarettes or less was 1.6 (Cl - 0.6,4.3) 
while for exposure to more than 20 cigarettes the OR was 1.2 
(Cl - 0.3, 4 4). 

Potential indirect exposure to asbestos was only report¬ 
ed for females. In the controls, 14.5 per cent of women were 
designated as exposed based on their husband's work history 
and 8.2 per cent were considered as exposed based on a 
report of their husband’s occupational exposure to asbestos. 
The effects of the asbestos exposure variables were assessed 
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TABLE 5—Eatlmatat of Lung Canoar Risk from ftpouaa's Occupational 
Exposure to Aabaatoa, by R aporting Souro*, tor Fa m atos m a 
C»i Control Study In Now Mexico, 1990-44 


Personal i 
Smoking 
Status 


Emptoymant in Aabaatoa Raiatad Job 

AM 

Tii Exacts 

Sa*- 

raporiad 

Surrogate 

raporiad 

Evat* 

OR 

o.e 

0.7 

1.1 


90% Cl 

0 4, 1.6 

OX 1-5 

0.5. 26 

- 

fWVfi 

OR 

2.5 

1.2 

3.3 


90% Cl 
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0.2. 6.2 

11, 95 



Raporiad as Eipoaad at Wo* 



AM 
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raponad 

raporiad 

Eva* 

OR 

1.4 

1.3 

2.0 


90% CH 

0 6. 3 2 

0.5, 3 4 

07, 5.5 

Nava* 

OR 

22 

26 

2.0 


90% Ci: 

0 5, 9 2 
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0 3, 13.9 


•Bom current tne tom#r nowi mouaea 

*S#H*f*pon*d control w*f» tfw oomp*n»or gnxJC to th* surr ogate tepon a d c«m« 


with multiple logistic models and found lo vary with cigarette 
smoking habits (Table 5). The odds ratios were higher for the 
never smoking females; and in these never smokers the two 
exposure variables gave comparable risk estimates. 

Discussion 

In the context of a population-based case-control study 
in New Mexico, we have examined the risk of lung cancer 
associated with marriage to a cigarette smoker. The results 
indicated increased risk from this exposure in never smokers, 
but not in active smokers. 

Methodologic Limitations of the case-control approach 
for studying the relation between involuntary exposure to 
tobacco smoke and lung cancer must be considered. Misclas- 
lification of both active and passive exposure to cigarette 
smoke is of particular concern. With regard to active smok¬ 
ing, we assigned exposure on the basis of a comprehensive 
interview with either the index case or a surrogate respon¬ 
dent. For four of the 28 cases among never smokers, 
information in the hospital record conflicted with the inter¬ 
view. Because a similar, additional source of data was not 
available for controls, we did not exclude the four cases from 
this report. The findings were unchanged, however, when 
they were removed from the analyses. 

We assessed passive exposure to tobacco smoke only 
from marriage to a smoking spouse; exposures from other 
smokers at home and in the workplace were not assessed. 
Thus, subjects may have been misclassified on total passive 
smoke exposure. Wald and Ritchie 27 have shown that non¬ 
smoking men married to smoking women report greater 
exposure to the smoke of others outside of the home than 
nonsmoking men married to nonsmoking women. Wald and 
Richie suggest that information on smoking by the spouse 
conveys some information on other sources of exposure. 

Surrogate interviews were necessary for 19 of the 28 
never smokers. While the validity of surrogate information 
has been questioned for some exposures, 2 * the surrogate 
respondents were primarily surviving spouses, who provided 
information on their own smoking habits and those of 
previous spouses, if any. Extensive misclassification intro¬ 
duced by the surrogate interviews thus appears unlikely. 
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although spouses aware of the putative association of passive 
smoking with lung cancer may have minimized their own 
smoking Spouse surrogates may have supplied more accu¬ 
rate information concerning their own smoking than would 
have been available from the index subject. The much higher 
proportion of surrogate interviews for cases than for control fe 
could have introduced differential miscUssification and bi¬ 
ased effect measures upwards. 

The results of the present case-control study comple¬ 
ment those from other case-control studies 4 %,£> and from 
cohort studies, 3 “ which showed increased lung cancer risks 
in never smokers married to smokers. The magnitude of the 
effect of marriage to a smoker in the present study, about a 
two-fold increase in risk (Tables 2 and 3), is comparable to 
findings by Hirayama 3 and by Akiba, et c/, 9 in Japan, by 
Trichopoulos, et a! * in Greece, and by CorTea, etai. and by 
Daiager, et a/J° in the United States. A weak exposure- 
response relation was present with duration of passive 
exposure, but not with average number of cigarettes smoked 
daily by the spouse (Table 4). In contrast, in a larger 
case-control study, Garfinkle.rra/. 1 found a trend of increas¬ 
ingrisk for nonsmoking women with the number of cigarettes 
smoked daily at home by their husbands. 

In active smokers, we found that residence with a 
smoker did not elevate lung cancer risk (Table 2). The lack of 
association in active smokers is consistent with the quanti¬ 
tative differences in the exposures of active and passive 
smoking 6 Furthermore, active smokers must receive more 
passive exposure to tobacco smoke from their own smoking, 
than from the smoking of others. The odds ratios for passive 
smoking in active smokers, all at or near unity, provide 
evidence against consistent under- or overreponing of expo¬ 
sure (Tables 2 and 3). 

We also assessed the effects of marriage to a spouse 
employed in jobs possibly involving contact with asbestos. 
We hypothesized that asbestos brought into the home by the 
spouse might increase lung cancer risk in smokers and 
nonsmokers. Domestic exposure has been previously asso¬ 
ciated with mesothelioma, pleural abnormalities, and 
changes in the lung parenchyma. 29 We used both a lifetime 
occupational history for the spouse of the index case and 
reponed contact with asbestos to assess possible indirect 
exposure of the cases to asbestos. 

With both approaches for determining exposure, we 
found associated elevations of risk for lung cancer (Table 5). 
The effect was more evident in never smokers, although 
comparable relative risks would be anticipated if cigarette 
smoking and asbestos exposure interact multiplicatively in 
this setting. 29 30 The magnitude of effect was surprisingly 
Urge in view of the range of excess risk found in asbestos- 
exposed workers and of the results of risk estimation. 29 30 
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1989 Revisions of the US Standard Certificates and Reports 


The National Center for Health Statistics (NCHS) has recently distributed to the 50 states the 1989 
revisions of the US Standard Certificates and Reports of Live Birth, Death, Fetal Death, Induced 
Termination of Pregnancy, Marriage, and Divorce. These documents serve as models for the various 
states to use in developing their own forms. NCHS recommends that revised certificates and reports 
incorporating the 1989 changes be implemented in all slates by January 1, 1989. 

The US Standard Certificates and Reports were developed jointly by the NCHS and state vital 
registration and statistics executives. Advice was obtained from persons and organizations throughout 
the United States who represented users of vital statistics data and those who complete the documents. 
The content reflects a consensus of what needs to be collected about each vital event to serve both the 
legal and statistical uses of these records in the 1900s. 

Among the more significant modifications made in these new revisions are: 

• the addition of an Hispanic identifier to the live birth and death certificates and the fetal death and 
induced termination of pregnancy reports; 

• changes in the birth certificate and fetal death report to obtain more detailed information about 
the pregnancy and its outcome; and 

• some of the factors that may have improved quality and completeness of the cause of death. 
Information about the revision process and copies of the standard certificates and reports can be 

obtained by writing or calling: 

George A. Gay 

Chief, Registration Methods Branch 
Division of Vital Statistics, NCHS 
3700 East-West Highway, Room 1-44 
Hyattsville, Maryland 20782 
Tel: (301)436-8815 
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Koo, L.C., Ho, J.H.-C., Saw, D. and Ho, C.-Y., "Measurements 
of Passive Smoking and Estimates of Lung Cancer Risk Among 
Non-Smoking Chinese Females," International Journal of Cancer 
39: 162-169, 1987. 

This case-control study assessed the possible relationship 
of ETS and lung cancer risk in nonsmoking Hong Kong women. A total 
of 88 cases and 137 district- and age-matched controls was included. 
Housing type, as an indicator of socioeconomic status, was also 
considered in the matching process. 94% of the cases were 
histologically verified. Lifetime exposures to ETS in the home 
and workplace were estimated by questionnaire. 

The reported RR based on husband's smoking status was 
1.64 (95% Cl 0.87-3.09). Numerous analyses were presented in this 
paper. For exposure proxies based on yes/no questions about smoking 
by cohabitants (husband, childhood or adulthood exposure, or 
others), none of the adjusted odds ratios was statistically 
significant at the 5% level. RRs based on husband's smoking habits, 
or on estimates of lifetime exposure (total years, total hours, 
mean hours/day, or total cigarettes/day smoked by each household 
smoker) did not suggest a dose-response relationship. RRs did not 
increase when such categories as mean hours/day, or earlier age of 
initial exposure, were combined with years of exposure. The authors 
do report increased RRs for peripheral, squamous or small-cell 
tumors in the middle or lower lobes. 

Confounders were not discussed. 
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MEASUREMENTS OF PASSIVE SMOKING AND ESTIMATES OF LUNG CANCER 
RISK AMONG NON-SMOKING CHINESE FEMALES 

Linda C. Koo 1 , John H-C. Ho 2 , Daisy Saw 3 and Ching-yee Ho’ 

] Dept. of Community Medicine, University of Hong Kong, Hong Kong: 7 Radiotherapy Dept , Baptist Hospital, Kowloon, 
Hong Kong; and y institute of Pathology, Queen Elizabeth Hospital , Wylie Road, Kowloon, Hong Kong. 


Lifetime exposures to environmental tobacco smoke from 
the Homo or workplace for It M i*ever*smoked*' female King 
cancer patients and 137 “never-smoked" district controls were 
estimated in Hong Kong to assess the possible causal relation* 
ship of passive smoking to lung cancer risk. Relative risks 
based on the husband 4 ! smoking habits, or lifetime estimates 
of total years, total hours, mean hourvday, or total cigarettes/ 
day smoked by each household smoker did not show dose* 
response results. Similarly, when such categories as mean 
hours/day, or aarlier age of initial exposure, were combined 
with years of exposure, there were no apparent increases in 
relative risk. However, when the data were segregated by 
histological type and location of the primary tumor, K was 
seen that peripheral tumors In the middle or lower lobes, or, 
less strongly, squamous or small<ell tumors in the middle or 
lower lobes, had increasing relative risks that might indicate 
some association with passive smoking exposure. 

Epidemiological data linking passive smoking with lung 
cancer among non-smokers have been controversial. Six stud¬ 
ies (Hirayama, 1981, Trichopoulos et ah, 1981'; Correa et ah, 
1983; Knoth et al, 1983; Miller. 1984; Garfmkel etal, 1985) 
found significantly elevated relative risks (RR) in the range of 
2.0 to 3.5 based on the smoking habits of the spouse. Five 
other studies (Garfmkel, 1981; Kabarand Wynder, 1984, Chan 
and Fung, 1982; Koo et a!., 1984; Wu et al ... 1985) two of 
which were conducted in Hong Kong, did not find significantly 
elevated RR from inhalation of sidestream tobacco smoke. 

Four of these epidemiological studies (Hirayama, 1981; Tri¬ 
chopoulos et al., 1981; Garfmkel; 1981; Chan and Fung, 
1982) defined exposure solely by two questions: whether the 
spouse smoked (yes/no), and the number of cigarettes smoked 
per day by the spouse. Five ocher studies (Conea et a!:* 1983; 
Miller, 1984; Garfmkel et al , 1985, Rabat and Wynder, 1984; 
Wu et al , 1985) also included questions about whether invol¬ 
untary smoke exposure had occurred at work (ye&/no), and/or 
whether the parents has smoked (yes/ho) Such data seem 
ratheT crude indices of exposure, providing only very indirect 
information on the degree and amount of exposure. Further¬ 
more. although spouse(s), parents, or co-workers might have 
smoked, the actual degree of contact of the non-smoker with 
these smokers could have been very low, or even nil (Fried¬ 
man et al 1983). In our detailed studies (Koo era/., 1983, 
1984) of passive smoking exposures, smoking parents or 
spouses were sometimes recalled as inflicting little or no ex¬ 
posure cm the subject. In those cases where, for example, the 
husband smoked but lived separated from the wife, then our 
study counted such wives as unexposed subjects. Among our 
never-smoked subjects, this was found to be true for 3 cases 
and 3 controls. 

In order to assess the possible causal relationship of passive 
smoking to lung cancer risk, data from detailed life-history 
exposures that were elicited in intensive 1.5- to 2-hr tape- 
recorded interviews of never-smoked female lung cancer cases 
and district controls have been analyzed Emphasis is placed 
on the consistency of the data, the strengths of the RR, and 
whether dose-response relationships were present. 

This study of the effects of passive smoking is particularly 
pertinent to Hong Kong because it is one of the most crowded 
urban environments in the world. Its urban density averages 


28,000 inhabiums/km 2 , with only 8 m 2 of available living 
space per person. 

MATERIAL AND METHODS 

From 1981-3, 88 never-smoked female lung cancer patients 
and 137 never-smoked female district controls were inter¬ 
viewed as pan of a larger retrospective study of female lung 
cancer in Hong Kong covering 200 cases and 200 controls. In 
the original study, patients were matched with an equal number 
of healthy controls by age (±5 years), district of residence 
(N*34), and housing type (public or private housing), the 
latter being an indication of socio-economic sums. Details of 
subject selection, lung cancer histological typing, and method 
of conducting the interviews have been discussed elsewhere 
(Kooera/.. 1983, 1984). Never-smoked subjects w^re defined 
as those who had smoked less than 20 cigarettes ip the past. 
All dau on passive smoking exposures were double-checked 
with other dau elicited in the life-history interviews, espe¬ 
cially residential patterns since birth (i.e. where ihey lived, 
type of housing, number of rooms, number of co-habitants, 
etc ), occupations, and marital life to reduce errors in estimat¬ 
ing exposure levels. 

Among the never-smoked subjects, the mean age of the 
patients was 57,8 (sd 10.81) and that, for the control was 59.3 
(so 9.94). This sample included 60 who were widows and 3 
who had never married; none had married more than once. 

In the design of the interviews, separate dau were collected 
to take into account that within the life-histories of the sub¬ 
jects, sidestream tobacco smoke could originate from; (a) 
different people who smoked in the presence of the subject; 
(b) different places frequented by the subject; and (c) different 
types of tobacco. Persons who smoked included related and 
unrelated members of the household, and even co-habitants 
who shared an apartment unit (if their tobacco smoke was 
noticed by the subject). It was difficult to quantify exposure 
levels from places that could have varying daily amounts of 
environmental tobacco smoke and were occasionally visited 
by the subject such as cinemas, while playing majong, or in 
transport vehicles. This analysis will only take into account 
exposures that remained relatively regular during the lifetimes 
of the subjects i.e. from exposures at home and the work¬ 
place^). Among our subjects, tobacco smoke mostly origi¬ 
nated from cigarettes smoked by household members, and 
from pipes (water and regular) smoked by parents or in-laws. 

In addition to dau based on the husband's smoking habits, 
4 other measurements of passive smoking were evaluated: (a) 
tool years of exposure, (b) total hours of exposure, (c) mean 
hours/day of exposure, and (d) total cigarettes per day smoked 
by each household member weighed by their years of expo¬ 
sure. These measures should be a more accurate reflection of 
past lifetime exposures than simple questions based on whether 
the spouse or parents smoked (yes/no), or whether environ¬ 
mental tobacco smoke was encountered in the workplace (yes/ 
©o). 
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The tocai years of exposure were derived from adding the 
years during which tobacco exposure occurred in the home or 
workplace. Exposures of 6 or more months were rounded off 
to ihe next year. Lnthe home environment, household smokers 
were only counted if the subject recalled that they had smoked 
in her presence. Where exposure was concurrent, as in the 
case of both parents smoking, or exposure occurring at the 
home and workplace, then the years were not added. 

The total hours of exposure were calculated by multiplying 
the average hours/day of exposure by the years of exposure 
from each household smoker, or the amount of exposure at 
each workplace. Each of these sources of exposure was then 
added together for each subject The hours were net added for 
exposure to simultaneous smokers For example, a husband 
and son smoking at the same time for 1 hr would only be 
counted as 1 hr. 

The mean hours/day of exposure were derived by adding 
the hours/day of home and workplace exposures and dividing 
this figure by the age of the subject . This figure approximates 
the average number of hours of exposure per day experienced 
by the subject, spread over her lifetime. 

A weighted average of the total cigarettes per day smoked 
by each i household member was calculated from the summa- 
tioniof the usual inumber of cigarettes smoked throughout the 
day by each household member multiplied by the years that 
each lived with the subject, divided by the total years during 
which cigarette exposure had occurred in the home. This 
figure may give a better indication of the intensity of cigarette 
exposure in the home than one simply based on the number of 
cigarettes smoked per day by the husband; because it accounts 
for: other household smokers and the years that the subject was 
exposed to each smoker. This figure excluded exposure from 
pipe smoking and the cigarette consumption levels of co- 
workers because of difficulties in quantifying those imounts 

Of the 88 patients, 83 were typed histologically. Among the 
remaining 5 cases, biopsy or cytologic materials revealed that 
malignant cells were present, but they were too undifferentia¬ 
ted or unspecified for categorization by cell type. Chest radio¬ 
graphs were examined for al! cases, and the site of the primary 
lung tumor was classified by its location in the bronchial tree, 
and whether it was centrally or peripherally situated. In this 
analysis, the lingula was classified as equivalent to the middle 
lobe, and peripheral tumors were defined as those located 
beyond the segmental bronchus. 

Statistical analyses included the calculation of RR as the 
crude or adjusted odds ratio and tests for trend (Breslow and 
Day, 1980). Adjusted odds ratios were estimated by the use of 
a conditional logistic regression package, PECAN, (Lubin, 
1981) which was based on N:M matching by strata defined by 
district (N* 34) and housing type (public or private). To take 
into account the effects of potential confounders which af¬ 
fected the RR estimates, adjustments were made for age (< 50, 
50-69, 70-f ), any formal schooling (yes/no), number of live 
births, and years since exposure to cigarette smoke had ceased 
in the home or workplace. The exact values were used for the 
last two variables. Because the resulting large numbers of 
matching strata in the adjusted odds ratios may lead to unstable 
results, both crude and adjusted RR were presented for all risk 
analyses. The MamehHaenszcl test for trend was performed 
on all the crude odds ratios using the midpoint of each interval, 
whereas the trend test of the logistic parameters was based on 
each variable as a continuous exposure factor. 

RESULTS 

To allow comparison of the results of this study with those 
done elsewhere, exposures based on the husband's cigarette 
tmoking habits were analyzed for the ever-married women 


(Table I). In response to the question of whether the husband 
had smoked cigarettes in the presence of the wife, the crude 
and adjusted RR were both a non-significant 1.6. RR for the 
usual number of cigarettes smoked per day, by the husband did 
not indicate increasing risk with higher smoking levels, and 
the trend tests for the crude (p~0.10) and adjusted (p«0.43) 
RR were not significant. 

Likewise, when the dau were analyzed in terms of cigarette 
smoke exposure during childhood/adulthood, or by the num¬ 
ber of smoking co-habitants, as in the study of Sandier etal: 
(1985) (Table II), no consistent pattern emerged. RR at the 
higher levels of exposure, i.e., both childhood and adulthood; 
or 2+ smoking co-habitants, were found to be lower than 
those at lower levels of exposure. 

Lifetime exposure measurements 

When the crude and adjusted odds ratios were calculated for 
Ihe 4 lifetime exposure measurements, the RR for the inter¬ 
mediate exposure levels of mean hours/day (1.94 and 4.10), 
and cigamtes/day (1.57 and 2.56) were significant (Table 01). 
However., with the exception of total years, all of the RR (0.9- 
1.4) at the high exposures were below those of low or inter¬ 
mediate levels. Even for total years, the Mantel-Haenszel 
linear trend test (p = 0.55) for the crude RR, and the trend test 
for the logistic adjusted parameters (p*0.23) indicated that 
the pattern was insignificant. 

When the crude and adjusted RR are compared (Fig 1), the 
adjusted RR for these measurements showed RR fluctuating 
between wider ranges of 1.0 to 4.1, yet both lacked evidence 
of a consistent dose-response pattern. 

Intensity' 

As a measure of intensity, RR were calculated to see whether 
there was a direct relationship between increasing years and 
mean hours/day of exposure in a 2x2 table (Table IV) Start¬ 
ing with the top left-hand square which was the group with the 
lowest exposure levels, one would expect RR to be higher in 
all the other squares, especialthe one at the lower right, 
because it had the highest years and mean hours/day of expo¬ 
sure. However, the crude RR at this highest intensity level 
was only 1.07, and the category with the lowest intensity 
values (top left) had the highest adjusted RR of any of the 
other groups. A similar pattern emerged if total hours or 
cigarettes/day were substituted for mean hours in this analysis. 

Age of initial exposure 

We had previously found no difference in the age at which 
passive exposure had started (Koo et al., 1984) To see whether 
earlier age of initial exposure combined with higher years of 
exposure were related with increasing risk, RR were calcu¬ 
lated for cigarette exposures in a 2x2 table (Table V). Again, 
we did not see any pattern suggesting a dose-response relation¬ 
ship. The top left square with the least years of exposure and 
older age at initial exposure had the highest crude and adjusted 
RR. Similar results were obtained if the years and age of 
exposure included all types of environmental tobacco smoke, 
Le. from cigarettes and pipe. 

Histological type 

The cases were divided into two groups, those with squa¬ 
mous or small-cell lung tumors, and those with adenocarci¬ 
noma or large-cell lung tumors. This division was made 
because the former group was previously found in Hong Kong 
to be more related to active smoking than the Utter (Koo et 
al 1985) Five cases with mixed cell types and 5 with unspec¬ 
ified cell types were excluded from the analysis. 

Although none of the crude or adjusted RR or trends by 
histology were found to be significant, it can be observed that 
a dose-response pattern seemed to be more apparent among 
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TABLE I - HUSBAND S CIGARETTE SMOKING HABITS AND M FOB LUNG CANCER AMONG EVER-MARRIED 

WOMEN 


Exposure 

Number of caiev 
number of control* 

Crude RR <95* CD 

Adjusted RR 1 (95% Ct) 

Husband ever smoked? 3 

No 

35/to 

1.00 

1.00 

Yes 

51/66 

1.55 (0 9*, 3.08) 

1.64 (0.87,3.09) 

Cigarettes/day 
smoked by husband 

0 

32/67 

1.00 

1.00 

1-10 

17/15 

2.37.(1.03. 5.91) 

2.33 (0.92. 5.92) 

11- 20 

' 23/35 

1.50 (0 87 . 3.64) 

1.74 (0.81.3.75) 

21 + 

12/19 

1.32 (0 45. 2.63) 

1.19(0 46. 3 03) 


'Adjusted foe eft. member oSfm births, achootmg t +:/-). and yean since eipowrr to cigarette smoke ceased hi the home 
or workplace .- J Husband moU m the presence of the wife 3 cases and 3 controls wen aot exposed to the cigarette* of their 
husband 


_ TABLE II - RR FOB LUNG CANCER FROM HOUSEHOLD EXPOSURE TO CIGARETTE SMOKE _ 

■MP-. _ SZZ’J'JZZL __ A-*'-’"'*" Q» 


By period in life 

No exposure 

27/49 

1.00 

1.00 

Children only 3 

2/3 

1.211 (—) 

2.07 (0.51.95.17) 

Adulihood only 4 

57/77 

1.34 (0.84. 3.01) 

1.68 (0 62. 5 45) 

Both childhood + adulthood 

2/8 

0.45 (O il, 3.32) 

0.64 (0.57, 5.85) 

By number of smoking co-habitants 5 

None 

27/49 

1.00 

1.00 

1 

48/68 

1.28 (0 82 . 3.25)1 

1.73 (037,335) 

2 + 

13/20 

1.18 (0.57,3.65) 

1.35(0 64,5.03) 


'Crude oddi ratio- 2 Adjusted for age. number of live btrths, schooling <♦/-). and yean since exposure to cigarette smote ceased in the home or workplace - ) Froen one 
or both i parents -*From spouse, »-iawx. children, or other co-habuanu-* From spouse, parents, in-laws, children, or ocher co-habuants who smoked at'home m the 
presence of the subject. 


TABLE III - MEASUREMENTS OF PASSIVE SMOKING AND RR FOB LUNG CANCER 




Total year* 




Maun/ day 


Exposure 

Case*/ 

commit 

RR' (95% Cl) 

RR 7 <95% CD: 

Exposure 

Cases/ 

control* 

RR‘ (95% CD; 

RR ; (95% CD; 

0 

1-19 . 
20-34 

35 + 

22/40 

20/28 

24/39 

22/30 

1.00 

1.30(0.63,3 68). 
1.12 (0.59,3.06)1 
1.33(0.79,4.44) 

1.00 

1.95 (0.72, 5 31) 
1.36 (0.55,3.36) 
2.26 (0.90. 5.67) 

0 

<1 

<2 

2+: 

22/40 

15/29 

33/31 

18/37 

1.00 

0.94 (0 41. 2 63) 
1.94(1.24.6.74) 
0.88 (0.42, 2 42) 

1.00 

1.05 (0.37, 2.94) 
4.10(1.59. 10.61) 
1.00 (0.39, 2.58) 



Total hours <w hundred*) 




CifBiietic*/djy' 


Exposure 

Case*/ 

control* 

RR 1 (95% D) ' 

RR 1 <95% Cl) 

Exposure 

Case*' 
com roll 

RR' <95% Cl) 

RR 2 (95% CD 

0 

1-10 

101-200 

201 + 

22/40 

25/38 

23/27 

18/32 

1.00 

1.20(0.60,3.67) 
1.55 (0 88. 5.53) 
1.02 (0.54, 3.47) 

1.00 

1.68 (0.64, 4.45) 
2.28 (0.91,5.72) 
1.42 (0.56, 3.62) 

0 

1-10 

11-20 

21 + 

25/48 

13/16 

27/33 

23/40 

1.00 

1.56(0.74,4.96) 
1.57 (1.00.4.99) 
1.10(0.51.2.47) 

1.00 

1.83 (0.65,5.11) 
2.56(1 06,6 19) 

1.21 (0.51, 2.86) 


'Crude odds ratio,- 2 Adjusted for age. taonber of Im births, school mg <♦(-). and yean smer exposure to cigarette smoke ceased m the home or workplace -The sum 
of number of ctprenev'day smoked by aach household member weighted by the yean of exposure from that source Mantel Hhenszd tread analysts: Years 0.35. hours: 
0.75, hours/day: 0.70, cig/dey: 0.67. Logiauc adjusted trend analysts Years: 0.23. hours: 0.9t, hours/day: 0.S6. cig/dsy: 0.63. 


TABLE IV - EFFECTS OF INCREASING YEARS AND MEAN HOURS/DAY OF 
TOBACCO EXPOSURE 



1-34 23 * 


Mean houn per 




day of exposure 

RR' RR 5 

RR' RR 5 


<13 

HP H? 

(19/26)* 

1.47 2.13 

(21/26): 


>13 

1.02 1.21 
i (9/16) 

1.07 1.45 

(17/29) 



'Crude odds mio- 2 Adjusted for age. aumber of live births, schooling (*/—), 
aad years stnee exposure to cigarette smoke ceased in die home or workplace -*95% 
a 1.33 (0 61. 4 00). 1.47 (0.74. 4.30). 1.02 <0.39. 3 4$). 1.07 (0.57: 3.39) 
-*95% a. 2.22 <0.79. 6.21), 2.13 <0 Bt. 5 43). 1:21 (0.37, 3 96); 1.45 (0 56, 
3.71) -Camber of eaaca/aumhcr of ceaavab. 22 case* and 40 controls had no 
axpoaure • RR 1.00. 


TABLE V - EF F E CT S OF INCREASING YEARS AND EaRUER AGE OF INfTlAL 
EXPOSURE TO CIGARETTE SMOKE _ 




yanefttpcnift 




1-24 


254. 

Age at first 
exposure 

RR' 

RR 3 

RR 1 

RR 1 

>*5. 

1.50* 

t.95 4 

(20/25)’ 

1.50 

1.67 

(8/10) 


<24 

1.00 

1.35 

(S/15) 

1.25 

1.86 

(28/42) 



'Crude odds ratio ~ 7 Adjustad for age. number of live binhs. schooling (). 
and years since exposure to cigarette smoke ceased in die home or workplace -*95% 
Cl 1.50 (0.71. 3 99). 1.50 <0 47. 4.64). » 00 (041. 3 42). 1.25 <0 76. 3.60). 
-*95% Cl: 1.95 <0 76. 4.9t). 1.67 (0 52. 5.33). 1.35 <0 30. 6.11). I U (0 71. 
4.46) - 5 Number of canon/number of control* 24 caacs and 45 coomiU had ao 
axpoawft - RR 1.00 


li 
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Figure I - Measurements for passive smoking and RR for lung can¬ 
cer. ‘Adjusted for age, number of live births, schooling { + /--) and 
years since exposure to cigarette smoke ceased m the home or work* 
place. *p < 0.05. 


the squamous Of small-cell lung tumors than among the ade¬ 
nocarcinoma or Urge-cell types (Table VI). This was espe¬ 
cially tn>e for the adjusted RR in the former group, as 3 of the 
4 measurements consistently indicated increasing risk with 
increasing exposure. 

Location by lob* 

Eighty of the cases had the main tumor residing in one of 
the lobes. The remaining 8 cases, with primary tumors in the 
right or left main bronchus, or in the right intermedius region, 
were too few for analysis. Calculations of the RR showed that 
none of the crude or adjusted values were significant for 
upper-lobe tumors (Table VII). For the middle or lower lobes, 
all of the adjusted RR were in the comparatively higher range 
of 1.9-3.5 for those with some passive exposure ^Moreover, 
for 3 of the exposure measurements, total yean, hours/day, 
and cigarettes/day, the confidence intervals for the crude and 
adjusted RR indicated some borderline significant values. 
However, none of the trend analyses for the lobe data came 
out significant. 


TABLE VI - MEASUREMENTS OF PASSIVE SMOKING AND RR FOR LUNG CANCER BY HISTOLOGICAL TYPE 


Squemom or em»H-etH_ Ad tw c a i tiu own or Iny-ctll 



Number of catev’ 
■umber of 
cornrob 

**'(93% Cl) 

Cl) 

Number of cues' 
munbet of 
eomrob 

RR'fV?l Cl) 

M 1 (95% Ct> 

Total yean 

0 

7/40 

1.00 

1.00 

12/40 

1 00 

1.00 

1-26 

10/46 

1.24 (0.37, 5.40) 

1.58(0.37.6.77) 

17/46 

2.11 <0.54. 3.74) 

2.07(0.64.6 71) 

27 + 

15/51 

1.68 (0.47,5.79) 

1.82 (0.49,6.80) 

17/51 

1.90 (0.51,3.27) 

1.43(0.51,4.02) 

Total hours 
(in hundreds) 

0 

7/40 

1.00 

1.00 

12'40 

1.00 

1.00 

1-150 

12/56 

1.22 (0.34.4.71) 

1.40 <0.34. 5 77) 

18/56 

1.07 (0,48.3.05) 

1.70(0.55,5.20) 

151 + 

13/41 

1.81 (0.52.6.54) 

2.04 (0.53* 7.85) 

16/41 

1.30 (0.59,4.02) 

1.57 (0.55,4 49) 

Hours/day 

0 

7/40 

t.oo 

1.00 

12/40 

1.00 

1.00 

<1.3 

8/44 

1.04 (0.31,4.70) 

1.34 (0.31,5 84) 

17/44 

1.29 (0.56,3.61) 

2.19(0.71.6.77) 

>1.3 . 

17/53 

1.83 (0.52. 6.69) 

2.01 (0.52, 7.72) 

17/53 

1.07 (0.49, 3.23); 

1.34 (0.47, 3.82) 

Cigarenes/da> 

0 

9/48 

1.00 

1.00 

13/48 

1.00 

1.00 

1-19 

9/26 

1.85 (0 57.7.20) 

2.02 (0.53, 7.68) 

12/26 

1.70 (0.77,5.72) 

2.05(0.63,6.72) 

20+ 

14/62 

1.20 (0.36. 3.31) 

1.19(0.36,3.93) 

19/62 

1.13 (0.59,3.57) 

1.88 (0 68, 5.17) 


'Crude adds ratio - J Adjusted (or aft. number of live btnfo. achooiirtf (•*•/-1. and ycarv since oxpoaure to ctfarrttr vnote camad n the borne or workpfaee. 


TABLE VII - MEASUREMENTS OF PASSIVE SMOKING AND RR FOR LUNG CANCER BY LOBAR LOCATION 


Upper Inbet_ _Middk or tower lobe* 



Number of cueV 
number of ermrob 

RR'fps* cd 

RR ? ItSf Cl) 

Number of cue*' 
number of eontroK 

RR’(»5t Cl) 

M : (95t Cl) 

Total years 

0 

10/40 

100 

1.00 

11/40 

1.00 

1.00 

1-26 

11/46 

0.96 (0 43, 3.82) 

0.98 (0-27. 3.64) 

17/46 

1.34 (0.B6, 8.72) 

3.08 (0.83. 11.38) 

27+ 

16/51 

1*25(0.40,2.87) 

1.42(0.46,4.42) 

15/51 

1.07(0.62,6.15) 

2.13(0 62, 7.24) 

Total hours 
(in hundreds) 

0 

10/40 

1.00 

1.00 

11/40 

1.00 

1.00 

1-150 

15/56 

1.07 (0.30, 2.38) 

1,30(0 38,4.50) 

18/56 

1.17 (0.76,7.26) 

2.37 (0.67, 8.35) 

151 + 

12/41 

1.17(0.38. 3.01) 

1.23 (0.39, 3.91) 

14/41 

1.24(0.68, 7.17) 

2.51 <0.72. 8.84) 

Hours/day 

0 

10/40 

1.00 

1.00 

11/40 

1.00 

1.00 

<1.3 

7/44 

0 64 (0.15* 1.58) 

0.69(0.18,2 61) 

17/44 

1.40(0.95,9.51) 

3.24 (0:90, 11.66) 

>1.3 

20/53 

1.51 (0.51, 3.70) 

1.64(0,54,5.01) 

15/53 

1.03 (0.55. 5.55) 

1.97(0.57. 6.82) 

Ci^arettes/day 

10/48 

1.00 

1.00 

12/48 

1.00 

1.00 

1-19 

10/26 

1.85(0.57,5.39) 

2.32 (0.62. 8.76) 

12/26 

1.85(1.08, 10 39) 

3.49 (0.98, 12.50) 

20+ 

17/62 

1.32 (0.48, 3.32) 

1.79 <0.59, 5 45> 

17/62 

1.10(0 61.4.61) 

1,93 (0.63, 5.95) 


*Cfnde odd» m»o.- 2 Kfym*6 for oge, mm bet of tree birtbs. Kbcoiiaf <+/-L and jroin since eapeourr ip oyomu mnokt an*od in 4* borne or nmrbptoct. 


CO 
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Proximal/peripheral location 

Among the 85 determinable cases, 46 had peripheral ru¬ 
mors, and 39 proximal tumors. Although only the crude RR 
of 2.00 and adjusted RR of 3 52 for 1-19 cigarettes/day were 
slightly significant for the proximal tumors, in general, all of 
the crude and adjusted RR for the peripheral tumors were 
greater than 1.00 (Table VIII) 

Histological type and location 

In order to see whether any particular combination of histo¬ 
logical type, lobe, or proximal •'peripheral location of the tu¬ 
mor would result in stronger dose-response patterns by the 4 
lifetime measurements of passive smoking. RR were analyzed 
for the 12 possible 1:1 combinations. We were unable to 
segregate the cases into any finer categories than 2 of the 3 
groups because of the small resulting number of cases for 
analysis. Space does not allow us to present all the tables, but 
the best combination was that of peripheral tumors in the 
middle or lower lobes (Table IX)i Among the RR, significant 
or nearly significant figures were found for the crude or 
adjusted RR relating to at least one of the exposure categories 
for each type of measurement. Moreover, the adjusted RR 
tended to range between the relatively high values of 6.5 to 
18.7 for those with some exposure (Fig 2), and most of these 
were significant or nearly significant None of the trend tests 
came out significant, but this and the tendency for the higher 
levels of exposure to have lower RR than the low levels of 
exposure may have been due to the small number of cases 
(N«24) 

Although not as apparent; squamous and small-cell lung 
cancers in the middle or lower lobes (Fig. 3) also seemed to 
show some positive association with passive smoking. There 
were only 18 cases with this type for analysis and none of the 
RR or tests for trend were found to be statistically significant 
(Tablfc X). Yet it was promising to see that all the RR with 
some exposure were greater than 1.0. Among the highest 
exposure levels for the adjusted RR. values as high as 7.0 
were found for total hours, and 6.2 for hours/day. 

DISCUSSION 

For comparative purposes, the more commonly used mea¬ 
surements of passive smoking based on yes/no questions of 
whether household co-habitants (husband, childhood/adult¬ 
hood, or others) had smoked, or on the number of cigarettes 
the husband smoked per day, were presented. Only the crude 
RR of 2.37 (95% 0:1.03-5.91) for husbands smoking 1-10 
cigarettes/day was of borderline significance and none of the 
adjusted odds ratios were significant at the <5% probability 
level. There was little indication that increasing levels of such 
exposure led to increased RR. 

On the basis of our extensive life-history data, we were able 
to calculate the total years, hours, mean hours/day. and ciga¬ 
rettes/day to which the subjects had been exposed to tobacco 
smoke at home or at work. Our estimates were based on the 
understanding that the household composition of each subject 
would change as she progressed through the life-cycle of birth, 
childhood, adulthood, marriage, motherhood and, for 27%, 
widowhood. We also included exposures from each workplace 
at which the subject had worked for at least 3 months. In our 
adjusted RR, the effect of cessation of exposure to passive 
smoking was accounted for by putting in the years that expo¬ 
sure had ceased at home and/or workplace as a continuous 
regressor variable. 

Despite such detailed accounting, we were unable to find a 
significant trend in the crude or adjusted RR for these 4 
lifetime measurements of passive smoking. Although the RR 
for the intermediate level exposures of hours/day and cigt- 



Ficuxe 2 - Measurements of passive smoking and RR for periphe r al 
lung cancers in the middle or lower lobes. Adjusted odds ratio. 



Figure 3 - Measurements of passive smoking art RR for squamous 
and small-cell lung cancer in the middle or lower lobes. Adjusted odds 
ratio. 


rettes/day were significant, the RR at the highest levels of 
exposure for these two variables fell to a non-significant 1.0- 
1.2 In fact, the RR for the highest exposure levels for 3 out 
of the 4 measurements were below all' of those with lower 
exposures, and ranged from a very weak 1.0 to 1.4. On the 
other hand, most of the crude and adjusted RR were greater 
than 1.00. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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table vni - measurements of passive smoking and rr for lung cancer by location of tumor 




Penphtrsl 



Proximal 



Number of cases 4 
aumbtr of romroti 

RR* f95* Cl) 

RR ; f95R Cl) 

Number of canes’ 
awmbri of eontroH 

RR* f95I Cl) 

RR J fP5R Cl) 

Toul years 

0 

10/40 

1 00 

1.00 

11/40 

100 

1.00 

1-26 

18/46 

1.57 (0.59, 4.84) 

1.52 (0 44.5.17) 

14/46 

1.11 (0.50,4.14) 

2.15(0 64,7.19) 

27 + 

IS/Sl 

1.4) (0 64.4 78) 

l.M (0.62. 5.45) 

14/51 

1,00(0 43,3.51) 

1.58 (0.51,4.92) 

Tou) hours 
(in hundreds) 

0 

10/40 

1 00 

1.00 

11/40 

1.00 

1.00 

1-IS0 

20/56 

1.43 (0.63.4.97) 

1.82 (0.57 . 5.85) 

16/56 

1.04 (0 46,3.53) 

1.86 (0.58. 5.97) 

151 + 

16/41 

1.56 (0 60,4.71) 

1.66 (0.54, 5.06) 

12/41 

1.06 (0.47,4.19) 

1.72(0.54,5.51) 

Hours/day 

0 

10/40 

1.00 

1.00 

11/40 

1.00 

1.00 

<1.5 

14/44 

1.27 (0.56.4 62) 

1.66 (0.52.5.33) 

13/44 

1.07(0.48,3 94) 

2.21 (0.63,7:75) 

*1.3 

22/53 

1.66(0.66.4.98) 

1.77(0.59,5.32) 

15/53 

0.89 (0.44, 3.69) 

1.59 (0/51. 4.93) 

Cigarettes/day 

12/48 

1.00 

1.00 

12/48 

1.00 

1.00 

1-19 

11/26 

1.69(0.73.6.14) 

1.91 <0.57, 6.35) 

13/26 

2.00(0.98, 9.17) 

>.52 (1.01, 12.27) 

20+ 

23/62 

1.48 (0 70,4.34) 

1.79 (0j64, 5.03) 

12/62 

0.77 (0.34,2.45) 

1 23 (0 42. 3.62) 


*Oude odd* mk> -^Adjusted for aft. number of livt bmhv schooling I 4/-). and years unct exposure to ctparenc amokr ceased m the home or workplace 


TABLE IX - MEASUREMENTS OF PASSIVE SMOKING AND RR FOR PERIPHERAL LUNG CANCERS 
IN THE MIDDLE OR LOWER LOBES 


Exposure 

Numbrr of cases ' 
number of controls 

RR’ (95* Cl) 

RR’ flSl CI> 

Total years 

0 

4/40 

1.00 

1.00 

1-26 

10/46 

2.17 (0 98. 84 95) 

10 44 (091. 119.53) 

27 + 

10/51 

1.96 (0.88.66 91) 

8.61 (0 84, 88.21) 

Toul hours (in hundreds) 

0 

4/40 

1.00 

1.00 

1-150 

12/56 

2.14(1.24, 110.17) 

13.51 (1.16, 157.74) 

151 + 

8/41 

1.95 (0.69. 56:35) 

7.02 (0.64, 76.93) 

Hours/day 

0 

4/40 

1.00 

1.00 

<1.3 

11/44 

2.50(1.71, 160 18) 

18.70(1.53. 226.03) 

>1-3 

9/53 

1.70 (0.62.49.89) 

6.49 (0.60^ 70.37) 

Ciprettes/day 

0 

6/48 

I 00 

1.00 

1-19 

6/26 

1.85 (0.95.24,36) 

5.53 (0 79. 38 86) 

20+ 

12/62 

1.55(074. 13.14) 

4.16 (0 77 . 22.55) 


‘Crude odd& ratio -‘Adjusted for ape. number of live births. school inp {and year> unct exposure 10 nprrtw smoke 
ceased in ihe home or workplace 

MamcLHarnsxcl trend analyst* Years 0 15. hours 0 16. hours/day 0 W. ctp'di) 0 29 
Lopmic adjusted trend analysts. Years 0 15. hours 0 66. hnutv/<Li) 0 53. .cig'dj) 0.22 


TABLE X - MEASUREMENTS OF PASSIVE SMOKING AND RR FOR SQUAMOUS AND SMALL-CELL LUNG CANCERS IN 

THE MIDDLE OR LOWER LOBES 


Exposure 

Number of cane*' 
numbrr of cwwroL 

RR"t*3 Oi 

RR : <P5« Cl) 

Toul years 

0 

3/40 

1.00 

1.00 

1-26 

7/46 

2.03(0.52,44.44) 

5.29(0.51. 54 71) 

27+ 

Toul hours 

8/51 

2.09 (0.42, 33.01) 

3.97 (0.41,38.22) 

(in hundreds) 

0 

3/40 

1.00 

1.00 

1-150 

6/56 

1.43(0.35,29.32) 

3.44 (0.35.34.17) 

151 + 

9/41 

2 93 (0.59, 46.98) 

7.01 (0.64.76.60) 

Hours/day 

0 

3/40 

1 00 

1.00 

< 1.3 

4/44 

1.21 (0.30.29.64) 

3.05 (0.28. 33.14) 

*1.3 

11/53 

2.77 (0.57,44.05) 

6.16 (0:59, 64 .48) 

Cigireaes/day 

4/48 

1.00 

1.00 

1-19 

5/26 

2.31 (0.58.23.25) 

3.97 (0.54.29.20) 

20+ 

9/62 

1.74 (0 44, 11.87) 

2.58 (0.42, 15.93) 


‘Crude odds ratio,-*A4/u«ad forage, n u mber of bvt berths, achoolin| (4/-), and years mer eipouur* toctpamie mnokt 
eased tn the home or workplace 

Mantel-Haerttzel trend analysts Years 0.23, hours 0.20. hours/day 0.26. op'day 0.20 
LoftSK adjvttad trend analysis: Years: 0.71, hours 0.76, hours/day: 0.70. ctg/day: 0 7p 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Measurements based on increasing intensity of exposure, 
defined as increasing years (or hours, or cig»rettes/day) by 
mean hours/day of exposure, also did not indicate a dose- 
response relationship. Likewise, the analysis of tout years of 
exposure with age of exposure did not suggest that earlier age 
of initial exposure and increasing years of exposure led to 
higher RR. It was troubling to find that in both types of 
analysis, the RR for the lowest amounts of exposure were 
among the highest values. 

Dalhamn et ai. (1968) noted from their study of the retention 
of cigarette smoke components in human lung, that water- 
insoluble volatile compounds and paniculate matter from cig¬ 
arettes tended to be deposited primarily in the deeper pans of 
the respiratory tree. Since adenocarcinoma is predominant 
among non-smoker lung cancer cases (59% of our typed cases) 
and it is generally a peripheral tumor, we wanted to see 
whether the passive smoking measurements would exhibit a 
more consistent pattern among the adenocarcinoma and large¬ 
cell types, and/or among the peripheral tumors. In general, 
the peripheral tumors as a group showed stronger dose-re¬ 
sponse results than the adenocarcinomas. • 

The RR for total years, hours, and hours/day measurements 
of squamous and small-cell lung tumors indicated consistently 
elevated risks with increasing exposure. This partem was not 
found for any of the adjusted RR for adenocarcinoma or large¬ 
cell lung cancers. This association of histology with passive 
smoking is also suggested from previous studies by Trichopou- 
los et aT. ( 1981) and Cornea et ai. (1983). 

Analysis of the cases by the lobe location of the tumor was 
done to see whether the primary tumor resided more fre¬ 
quently in the upper lobes than in the lower lobes This is 
because it is known that when dust is inhaled, it first! enters 
the upper lobes where much of it is deposited, and then travels 
down to the lower lobes (Time, 1980): Furthermore, it has 
been observed (J.H-C. Hbi personal observation) that up to 
half of the Hong Kong adult population have radiologically 
evident scars on the upper lobes of their lungs. Most of these 
scars are due to previous tuberculosis infection. Since “lung 
cancer is more common in the scatTtd and chronically diseased 
lung" (Stone et al 1978), we were interested to see whether 
the lobe data would substantiate any of these possibilities. In 
fact, 37 of the lung cancers were found in the upper, lobes, and 
43 in the middle or lower lobes. The results from the RR 
estimates from the 4 types of measurements did not show the 
upper lobes to be more sensitive to environmental tobacco 
smoke. 

Wynder and Goodman (1983) suggested that lung cancer in 
non-smokers Vas more likely to occur in the periphery of the 
lung. This was found in our study, as 54% of the determinable 
cases had peripheral tumors vs. 46% with proximal tumors. 
Moreover, the pattern of RR with the various measurements 
of passive smoking indicated that peripheral tumors seemed to 
exhibit better dose-response RR than proximal tumors. 

When the RR were calculated for the 12 possible 1:1 com¬ 
binations resulting from histological type, location by lobe, or 
proximal /peripheral tumors, the highest RR were found for 
peripheral tumors In the middle or lower lobes. Significant 
adjusted RR as high as 18.7 were found for some of these 
measurements. Although RR at the lower doses tended to be 
higher than that for the higher doses, the data were consistent 
in that all the RR for those with some exposure were much 
prater than 1.0, and the adjusted. RR for at least one of the 
RR for each Type of measurement was statistically significant 
or nearly significant. 

The RR analysis for squamous and small-cell lung cancers 
in the middle or lower lobes also appeared somewhat better 
than the others, with total hours and hours/day measurements 
showing some dose-response pattern. With the above two 


combined analyses showing some promise, perhaps the best 
RR would have been obtained if analysis had been done with 
squamous or smallteell peripheral tumors in the middle or 
lower lobes. Wc were unable to do these calculations because 
only 8 cases fined into this category 

Actually, the finding of a possible risk of squamous and 
small-cel I tumors in the middle or lower lobes was somewhat 
unexpected, given that dust particles tend to adhere to the 
upper lobes, and tuberculosis usually affects the upper lobes. 

To see whether calcified foci or fibrosis in the upper lobes 
could account for the higher RR in the middle or lower lobes 
because the previous presence of such lesions might disturb 
the expected distribution of inhaled paniculate or gaseous 
matter, most of the chest radiographs of cases with squamous 
and small-cell lung tumors were re-examined No significant 
difference was found in the proportion of positive cases with 
upper lobe vj. lower lobe tumors. 

In our analysis of alt never-smoked cases, the lack of a dose- 
response panern; and an almost consistent drop in the RR at 
the highest doses of exposure would seem to lend little, or 
only weak support for the passive smoking linkage with lung 
cancer for women in Hong Kong. This might be due to the 
fact that it has been estimated (Rylinder et ai., 1983) that the 
non-smoker exposed to environmental tobacco smoke receives 
about 1 % of the active smoker's dose of tobacco smoke based 
on counine levels in the body, and this is roughly equivalent 
to the tobacco smoke of 0. t-1.0 cigarette inhaled by an active 
smoker in a day. Moreover, a 15- to 17-year longitudinal study 
of 97 nonrsmoking females in Holland did not find an associ¬ 
ation between passive smoking exposure and pulmonary func¬ 
tion decline (Brunekreef era!., 1985) Thus the effects of 
passive smoking might be so weak that they are easily over¬ 
shadowed by other environmental i factors such as diet or ex¬ 
posure to inhaled gaseous/particulate matter from other sources 
in the home or the workplace. 

When the lung tumors were segregated by histological i type 
and location^ the resulting analyses showed that peripheral 
tumors in the middle or lower lobes, and squamous or small¬ 
cell tumors in the same lobes, exhibited better RR patterns for 
passive smoking in terms of consistency, strength, and dose- 
response. We are not sure whether this proclivity for passive¬ 
smoking-related lung tumors to reside in the middlfc ot lower 
lobes might be due to the fact that the lower lobes have more 
bronchial celli at risk than the upper lobes, or whether the 
size, weight, or composition of gaseous or particulate matter 
from passive smoking may favor its adherence to the periph¬ 
eral areas and the lower lobes Nevertheless, the overall pro¬ 
portion of lung tumors in the middle or lower lobes among our 
88 cases ranged from 27 % for the peripheral i tumors to 20% 
for the squamous or small-cell tumors. Thus, the majority of 
lung cancers among our non-smoking population were proba¬ 
bly due to some factorf*) which yet remain to be identified. 

The results from this study, showing a weak effect of passive 
smoking on the risk of lung cancer among never-smoked Hong 
Kong Chinese women, must be interpreted cautiously, since it 
was based on only 88 cases and 137 controls With this sample 
size, RR less than approximately 1,4 would be difficult to 
detect with 95% power and at the 5% level of significance. 

This problem was even greater when the cases were stratified 
by histological type and location of the primary tumor. How- fSJ 
ever, these data seem consistent with the findings from other f"} 
epidemiological, biochemical, and physiological! studies in jTl 
showing higher risks for squamous-cell tumors in the periph- Jv 
eral areas of the lung. Confirmation of these findings from CO 
other studies is therefore needed. co 
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In this case-control study of Chinese women in Hong Kong, 
445 histologically confirmed cases and 445 age-matched neighborhood 
controls were compared. This study is hampered by the poor method 
used to select controls: a researcher simply visited houses near 
the address of the case until a woman of the correct age was found. 
Statistically significantly elevated HRs were reported for all 
major cell types with active smoking? significant trends between 
rr and amount of tobacco smoked daily were also reported. 

For nonsmoking women, a RR of 1.65 (95% Cl 1.16-2.35) 
for having a smoking husband was reported? a significant trend 
between RR and amount smoked daily by the husband was claimed. 
When broken down by cell types, an elevated risk was reported only 
for adenocarcinoma (RR = 2.12, 95% Cl 1.32-3.39). A significant 
trend between RR and amount smoked daily by the husband was also 
reported. 


No potential confounders were considered. 
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Summary In a cue control study in Hong Kong, 445 cues of Chinese female lung cancer patients all 
confirmed pathologically were compared with 445 Chinese fetnak healthy neighbourhood controls matched 
for age The predominaci histological type was adenocarcinoma (47,2%) The relative risk (RR) in ever* 
/ smokers was 3.11 (P< 0.001. 95% Cl -2 86; 5.08). The RRs were statisucally significantly raised for all major 

cell types with significant trends between RR and amount of tobacco moked daily. Among never smoking 
women. RR for passive smoking due to a smoking husband was 1.65 (f <0,01. 95%Cl-1.16, 2.35) with a 
significant trend between RR and amount Booked daily by the husband. When broken down by cell types, 
the numbers were substantial only for adenocarcinoma (RR-212, P<0.0l, 95V.C1-1J2, 3.39) with a 
significant trend be tw ee n RR and amount smoked daily by the husband The results suggest that passive 
smoking is a risk factor for lung cancer, particularly adenocarcinoma m Hong Kong Chinesr women who 
never smoked. 


In Hong Kong, lung cancer is the major cause of death in 
both males and females In 1985; there were 2.223 deaths 
attributed to malignant neoplasms of the trachea, bronchus 
and lung (ICD 9th Revision Code 162) which accounted for 
29.5% of deaths due to all forms of cancer, 1,457 in males, 
(31 7%) i and 766 (26.0%) in females (Director of Medical A 
Health Services of Hong Kong, 1986). 

On a world scale, male lung cancer death rates are not 
particularly high in Hong Kong. However, the female rates 
are among the highest in the world with an age-standardized 
incidence rate of 23.4 per 100,000 in 1974-1977 (Waterhouse 
et a/., 1982), resulting in an unusually low male to female 
ratio. The most common cel! type in males is squamous cell 
carcinoma (33.3V*) and in females, adenocarcinoma (49.6%) 
(Kung et al ., 1984). A case control study in 1976-1977 
confirmed the relationship between lung cancer and smoking 
in mates, but in females about half the lung cancer patients 
were found to be non-smokers, of whom two thirds were 
suffering from adenocarcinoma (Chan et al 1979). Further 
studies on passive smoking and other risk factors have been 
earned out in Hong Kong but they failed to throw much 
light on the causes of lung cancer in never smoking females 
(Chan A Fung. 1982; Lam et al. 1983; Koo et al 1984; 
Koo et al . 1985) 

The present study aimed to answer the following 
questions: 

1. Is smoking a major risk factor for hmg cancer in Hong 
Kong Chinese women and if so, what is the relationship 
between smoking and the histological types of lung 
cancer? 

2. Is passive smoking due to a smoking husband a risk 
factor for lung cancer in Hong Kong Chinese women 
who have never smoked themselves and if so, what is 
the relationship between passive smoking and 
histological type? 

Materials aai m e thods 

A standardized structured questionnaire was designed for 
interviewing both cases and controls. The questions on 
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smoking habit were modified from those of the 
Questionnaire on Respiratory Symptoms of the Medical 
Research Council (1966). The subject was asked whether she 
smoked, or had ever smoked as much as one cigarette a day 
(or one cigar a week or one ounce of tobacco a month), for 
one year. If the reply was negative, we checked again by 
asking a further question on whether she had ever smoked 
any amount of any type of tobacco al all in her whole life 
up to the time of the interview Because of very few positive 
responses to this additional question, we were Satisfied that 
under-reporting of the smoking habit was not a major 
problem As elsewhere, an ever-smoker was defined as one 
who had ever smoked as much as one cigarette a day or 
equivalent for as long as a year. If a subject had ever 
smoked, questions on the type of tobacco and amount 
usually smoked per day. age when smoking started regularly 
and for ex-smokers only, age when smoking was given up 
permanently, were asked: A never-smoker was defined as 
one who had never smoked as much as one cigarette a day 
or equivalent for the duration of one year. 

The smoking history of the subject's husband was 
ascertained in similar way if the subject was married The 
same definitions of ever- and never-smoker were used for the 
husband. A women was considered exposed to her husband's 
tobacco smoke if she had lived together with her smoking 
husband in the same household for at least one year 
continuously. If the husband was an ever-smoker, 
information on the type of tobacco and amount usually 
smoked per day by the husband and the duration of 
exposure was obtained. 

The questionnaire also contained sections on demographic 
and other variables. It was tested, amended and finalised 
before use in the study. Eight government or govemmem- 
assisted hospitals in which most of the hmg cancer patients 
were treated in Hong Kong granted us permission for 
interviewing of patients. 

During the interviewing phase of the study, we intended to 
include all lung cancer patients of the eight hospitals whose 
diagnosis was based on strong chmco-radiologjca) criteria 
and with histological and/or cytologica) confirmation. 
Patients admitted to these hospitals who were suspected by 
the hospital clinicians to have lung cancer or who had 
already been given a confirmed diagnosis of lung cancer 
were interviewed as soon as possible after their admission, 
before their physical condition deteriorated. Only patients 
with their diagnosis confirmed by a pathologist’s report(s) 
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were included as cases. Patients with a provisional diagnosis 
were considered only as suspected cases and they were 
followed up after being interviewed. Only those who 
subsequently had a pathology report confirming the 
diagnosis of lung cancer were included. Those without such 
confirmation were not included in the present study The 
pathology report was required to state unambiguously that 
the patient was suffering from lung cancer before it was 
accepted. Information on cell type if available, was noted. 
Cases without information on cell type or unclassified 
because of undifferentiated tumours were grouped under 
‘others and unclassified’. The few patients with rare tumours 
such as carcinoid were excluded. Because these hospitals 
were visited frequently by the interviwers so that all eligible 
patients would be interviewed other than the few patients 
who declined to co-operate or were too ill. we believed that 
we had missed only very few eligible patients. 

For each case, a healthy female control matched for age 
(±5 years) living in the same neighbourhood of the case was 
interviewed. The procedure of control selection was that when 
a patient was interviewed and included as a pathologically 
confirmed case, the age and address of the case was noted. 
The interviewer then went to the address of the case and 
started to visit the nearest neighbourhood addresses until she 
found a woman who appeared healthy and was within 5 
years of age of the case. A few questions on present state of 
health were asked to check that the subject was indeed 
healthy and if so. the same questionnaire was completed. 
Thus the controls were matched for sex, age and place of 
residence. 

Interviewing took place between 1983 and 1986. and 
involved experienced female imerviewm. The language used 
was mainly Cantonese. Each interview took about 30min to 
complete. Cooperation of interviewees was good and non¬ 
response was rare ( -1%), 

The present paper presents the findings on the smoking 
history of the subjects themselves and for the never-smokers, 
the history of passive smoking due to a smoking husband. 
Four hundred and forty-five oases and 445 controls were 
included. Relative risks (RR) and 95% confidence intervals 
(Cl) (Woolfs logit limits) were calculated for each level of 
risk factor. Fisher s exact test (two-sided) was used to check 
whether the RR was significantly different from unity, x 2 
test for linear trend was performed to test whether there was 
a trend between RR and the levels of exposure (Breslow & 
Day. 1980). Subjects with missing data were excluded from 
the analysis. 

We carried out separate analysts on cigarette only or on 
all forms of tobacco, by including single (never-mamed) 
women or by excluding them, by amount smoked daily, by 
duration of exposure or by total amount of exposure 
(amount smoked daily multiplied by duntion). Because of 
the similar results and space limitation, only the results on 
all forms of tobacco, with single women included and by 
amount smoked daily are reported in the present paper. 


Results 


Thirty four percent of the cases were confirmed primarily by 
bronchial or lung biopsy. 12% by lung resection. 8% by 
lymph node biopsy, 9% by pleural biopsy. 17% by sputum 
cytology. 12% by pleural fluid cytology, 6% by bronchial 
aspirate, brushing, etc., 0.2% by autopsy and 2% by other 
methods. 

The distribution of the cases by cell type and by smoking 
history is shown in Table I. 

The distribution of cell types differed somewhat according 
to the basis of diagnosis. Resection and pleural biopsy 
yielded 70% adenocarcinoma while other methods resulted 
in 30-35% adenocarcinoma. Bronchial and lung biopsy 
resulted in -30% while other methods resulted in about 
10% squamous cell carcinoma. 

A comparison of cases and controls by age and place of 
residence confirmed that they were similar in the two 
matching variables. The mean age of the cases was 65 6 
years (s.d. 11.2 years) and that of the controls was 65.3 years 
(s.d. 10.9 years). Comparison by other demographic 

variables showed that the cases and controls were 
comparable in place of birth, duration of stay in Hong 
Kong, level of education, marital status, and husband’s 
occupation. Thus, by matching the controls with the cases by 
age and residence, a high degree of comparability was 
achieved with regard to many other demographic variables. 

Table II shows the Relative Risks (RR) by history of ever- 
smoking and cell types. Among the cases for all cell types 
combined, 54.5% were ever-smokers and 45.5% were never- 


smokers whereas among the controls, the corresponding 
percentages were 23.9% and 76.1%. Jfhe overall RR 
gver-smokmg was 3.11. The RRs we^graffcfc^ 

4ach ^of The^JT ceff^lypeC^ Being" high&t ft** small edrj, 


^quampiu^cell f 

cavernoma {RR—ft.I0),lJarg$,eefl careworn* (RR -6.93) anff'' 
feenocarcmoma (RR -1.87), T 

' liable III shows the RR by amount of tobacco smoked^ 
idaite&y>4l*^*«ibjectS^Sira for alfir 


' fell types combined and for each of tbc 4ce ll types, K 

Table IV shows the RR for passive smoking Uue to a 
smoking husband and cell types. Single (never married) 
women were treated as non-ex posed to husband ’s smoking. 
The RR was 1.65 for all cell types combined For individual 
cell types, the numbers were too small to be statistically 
significant except for adenocarcinoma, with a RR of 2.12 
Table V shows the RR, for* passive smoking by amounf* 


qggtjllC gad for adexKicajtincgiuknihty No 

significant RR or trend was found for other cell types and 
the details are not reported here. Because similar results were 
obtained when single women were excluded, these arc also 
not reported. It should be noted that the proportions of 
single (never-married) women in the cases and controls was 
6.8% and 5.2% respectively. 


/ 


T»Mt I Distribution of cell type by smoking habit of cases and comparison with Kung tt at'* (1984) series 
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TaMe 11 History of ever smoking (all forms of tobacco) in 444 cases and 443 controls 

by ceM types 



Smoking history of subjects 

Relative 

risk 

(<ft 95% Cl) 


Ceil type 

Case 

No 

Yes 

Control 

No 

Yes 

P 

Squamous cell carcinoma 

28 

63 

72 

20 

8.10 

(4.16, 15.77) 

<0.001 

Small cell carcinoma 

9 

42 

36 

14 

12.00 

<4.65, 30.98) 

<0.001 

Adenocarcinoma 

131 

79 

158 

51 

1.87 

<1.23. 2.85) 

<0.01 

Large cell carcinoma 

9 

11 

17 

3 

693 

(1.53,31.38) 

<0.05 

Others and unclassified 

25 

47 

54 

18 

5.64 

(2-7L U.60) 

<0.001 

All cell types 

202 

242 

337 

106 

3.81 

(2.86. 5.08) 

<0.001 


Notes. For each cell type, the cases were compared with their matched controls. One 
case and 2 controls with sussing data oo smoking were excluded. 


TaUe ID Amount smoked daily (all forms of tobacco) in cases and controls by cell types 


Amount smoked 
daily by subjects 


All cell types 



Squamous cell carcinoma 


Case 

Control 

Relative risk 
{d 95% Cl) 

P 

Case 

Control 

Relative risk 

(* 95% CD 

P 

Nil 

202 

337 

1 


28 

72 

1> 


M0 

101 

63 

2.67 


23 

U 

5.38 





(1l87. 3.83) 

<0.001 



(2J2, 12,46) 

<0.001 

11-20 

90 

28 

5.36 


28 

6 

12.00 





(3.39. 8 48) 

<0.001 



(4.49. 32.10) 

<0001! 

21 + 

39 

9 

7.23 


10 

l 

25.71 





(3.43. 15:24) 

<0.001 



(3.14,210 30) 

<0.001 

Toul 

432 

437 



89 

90 



Test for trend 


X 2 -89.5. F<0.001 



X 2 — 41.96. ^<0.001 




Small cell carcinoma 



Adenocarcinoma 


Amount smoked 



Relative risk 




Relative risk 


daily by subjects 

Case 

Control 

Id 95% CJ) 

p 

Case 

Control 

id 95% CD 

p 

Nil 

9 

36 

1 


131 

158 

l 


1-10 

16 

10 

64 


36 

29 

1.50 





(2 18, 18.77) 

<0.001 



(0.87, 2.57) 

>0.05 

11-20 

14 

4 

14.0 


27 

14 

2.33 





(3.70, 52.92) 

<0.001 



(1.17* 4.62) 

<0.05 

21 + 

11 

0 

- 


9 

5 

2.17 






<0.001 



(0.71; 6.64) 

>0.05 

Total 

50 

50 



203 

206 



Test for trend 


**■32.61, f <0.001 



i 3 - 

8.04, ^<0.01 




Lmt* oe/f carcinoma 



Others md mclassifted 


Amount smoked 



Relative risk 




Relative risk 


daily by subjects 

Case 

Control 

(d 95% Cl) 

p 

Case 

Control 

( d 95% CD 

P 

NU 

9 

17 

1 


25 

54 

1 


M0 

6 

3 

3.78 


20 

10 

4.32 





(0.76. 18.79) 

>0.05 



(1.77, 10.57) 

<0.01 

11-20 

4 

0 

_ 


17 

4 

9.18 





* 

<0.05 



(2 80, 30.11) 

<0.001 

21 + 

1 

0 

— 


8 

3 

5.76 






>0.05 



(ML 23.57) 

<0.05 

Total 

20 

20 



70 

71 



Test for trend 


I 3 - 

8.17, F<0.01 



X 2 - 19.86, P< 0.001 



Notes: Subjects with missing data on amount smoked daily were excluded. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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the relative risks for adenocarcinoma found in other Hong 
Kong studies: 1.59 (Chan, et al 1979). 180 (Lam et ah, 
1983). 1.88 (Kao f/ ah. 1985) and 2.1 (Lam. 1985). The 
significant trend observed for adenocarcinoma provides 
further evidence that smoking is also a nsk factor for this 
cell I type. 

The association between histological types and smoking 
was reviewed recently by an IARC Working Group (1985) 
which concluded that all the three principal types of lung 
cancer, viz. squamous cell, small cell and adenocarcinoma, 
were probably caused by smoking,, although the relative risk 
was least extreme for adenocarcinoma The results of the 
present study have therefore supported the IARC 
conclusion! 

It should be noted, however, that the proportion of never* 
smokers was 624% in adenocarcinoma, as compared with 
26 1% in squamous and small cell carcinoma; and that some 
of the adenocarcinomas among smokers may well not have 
been caused by smoking The causes of the high rates of 
lung cancer; particularly adenocarcinoma in never smoking 
women in Hong Kong remained uncertain, and prompted 
the present study. Furthermore, this problem had become 
more urgent since Kung et al. (1984) showed that there 
appeared to have been an increase in the relative frequency 
of adenocarcinoma in both sexes in the comparison of their 
senes of lung cancer cases in 1973-1982 with an earlier senes 
in 1960-1972: 

Since the publication of the results on passive smoking by 
Hirayama (1981) and Tnchopoulos et ah (1981), passive 
smoking was postulated as a nsk factor for lung cancer in 
never smoking women in Hong Kong and elsewhere. In 
Hong Kong. Chan and Fung (1982) reanalysed the case 
control study data of Chan et al (1979) and found that 
among non-smoking women there were more passive 
smokers in controls (66/139) than cases (34/84). The 84 cases 
included! 34 adenocarcinomas and other cell types. In a case 
control study by Koo ei of (1984) on 200 femak lung cancer 
patients and 200 healthy district controls, 69 adeno¬ 
carcinomas and 19 cases not confirmed pathologically were 
included. The RR in never smoked wives with smoking 
husbands was 1.48 (F«0.16) and is close to that in the 
present study (1.65) The RRs for passive smoking in never 
smoking females by cell types were: squamous cell 1.75; 
small cell 1.10. adenocarcinoma 1.11 and large cell 1.44 
(Koo et at.. 1985). However, in a study by Lam (1985) on 
1:63 female lung cancer cases and 185 orthopaedic controls, 
the author focussed the analysis for passive smoking on 60 
adenocarcinoma cases and 144 controls, both cases and 
controls being non-smokers. For peripheral tumour, he 
found an increased RR of 2.64 (P< 0.05) for passive 
smoking due to a smoking husband. For central tumours, 
the RR was 1.61, but was not significant. The RR for 
adenocarcinoma, central and peripheral tumour combined 
was 2.01 (95*/. Cl-1.09, 3 72; F<0.05; our calculation). 
Passive smoking in other cell types was not reported. 

In the present study the overall RR for passive smoking 
due to a smoking husband was 1.65 (P<0.01) in all cell 
types combined. When broken down by cell types, a 
statistically significant RR was found only in adeno¬ 
carcinoma but not in the other cell types, although this may 
have reflected chiefly the smallness of the numbers involved. 
The value of RR of 2.12 was very close to that of 2.01 
reported by Lam (1985) The 95% Cl for the present study 
(1.32, 3.39) was narrower than that in Lam's study (L09, 
3.72), however, because the number of subjects was smaller 
in the latter study Analysis by central or peripheral 
positions of the tumour was not possible in the present study 
because of lack of information It is probable that the true 
relative risk is nearer to the lower end (1.30) than to the 
upper end (3.36) of the confidence interval, because it is 
difficult to believe that passive exposure is more hazardous 
than active exposure, and for adenocarcinomas the relative 
risk (comparing all smokers with all neveT- smokers. 


including passively exposed never-smokers) for active 
smoking was only 1.87. The significant trends observed 
between RR and amount smoked daily by husband for all 
cell types combined and for adenocarcinoma provides 
support the view that the relationship is likely to be causal 

Recently, Blot and Fraumeni (1986) reviewed the 
epidemiological and other evidence on passive smoking and 
lung cancer and concluded that the existing evidence is 
highly suggestive that long-term exposure to environmental 
tobacco smoke increases the nsk of lung cancer. 
Summarising the available data, they estimated that the 
excess risk was -30%. The excess risk rose with increasing 
exposure, reaching -70% among heavily exposed non- 
smokers. Wald et al. (1986) also calculated a relative risk of 
1.35 for lung cancer among non-smokers living with smokers 
by pooling the results of 10 case control studies and three 
prospective studies and concluded that breathing other 
people s tobacco smoke is a cause of lung cancer. Compared 
to the 13 studies included by Wald et al. (1986) the present 
study included the largest aeries of never smoking lung 
cancer cases (199 cases) Results of the present study would 
add more evidence on passive smoking as a nsk factor and 
they would contribute towards part of the explanation for 
the high incidence of lung cancer in never smoking women in 
Hong Kong. 

With regard to the possibility of bias through the misclass- 
ification of current and ex-smokers as lifelong non-smokers. 
Wald et al. (1986) stated that the extent of misciassificauon 
bias was influenced by the proportions of men and! women 
in the population who had smoked at some time and the 
greater the proportions (of women in particular); the greater 
the bias. By choosing the high proportions of 50% of 
smokers in women and 70V* in men and a k>w observed 
relative risk of 1.35, they concluded that the misclassification 
bias was unlikely to account for all the association between 
lung cancer and passive smoking. In Hong Kong, the 
proportion of smokers in men was 32.8V* and in women 
4.1% (Hong Kong Census and Statistics Department, 1985). 
These figures, particularly in women, were much lower than 
the figures used by Wald et ol. (1986). Also, the observed 
RR was higher in the present study. Thus the extent of 
influence by misclassification bias would be much less and' 
could not account for the relatively high RR in the present 
study: 

Furthermore, a comparison for adenocarcinoma on the 
RR due to active smoking (1.87) and that due to passive 
smoking (2.12) seemed to suggest that the nsk for passive 
smoking was quite similar to that for active smoking for this 
particular cell type. This was not the case for all other cell 
types in which active smoking posed much higher risks than 
passive smoking, The apparently greater risk of adeno¬ 
carcinoma than of other cell types from passive smoking 
conflicts with findings in other studies and this may be a 
feature of small numbers. However, Peto and Doll (1986) in 
their recent editorial on passive smoking stated that the 
observed risk need not necessarily be the same in all 
countries as type of tobacco; past changes in smoking habits, 
and the extent of passive exposure both at borne and 
elsewhere may all differ substantially between different 
countries. In places like Hong Kong where people lived in 
more over-crowded conditions with poor ventilation, passive 
exposure may be heavier resulting in a higher RR. 
Moreover, Wynder and Goodman (1983) noted that the 
predominant cell type of lung cancer in non-smokers is 
adenocarcinoma and postulated that passive inhalation may 
primarily increase the risk for adenocarcinoma because side- 
stream smoke, which contains many gaesous components, 
can reach the deeper parts of the lung more readily than can 
mainstream smoke with more particulates. Together with the 
findings by Lam (1985) on peripheral adenocarcinoma, our 
results do offer some support for Wynder and Goodman's 
postulate that passive smoking may be a nsk factor 
particularly for adenocarcinoma. Al the very least, reviews 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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TaWe rv Passive smoking due 10 a smoking husband (all forms of tobacco) in 199 never 
smoking cases and 335 nevtr smoking controls by ctLi types 


Smoking history-of husbands 
- Re Ian ve 


Ceil type 

No 

Case 

Yes 

Control 

No Yes 

risk 

(<ft 95% O) 

P 

Squamous cell carcinoma 

15 

12 

37 

35 

0.85 

(0.35, 206) 

>0.05 

Small cell caranoma 

2 

6 

18 

18 

300 

(0.53. 16 90) 

>0.05 

Adenocarcinoma 

53 

78 

92 

64 

2.12 

(1.32. 3.39) 

<0.01 

Large cel) caranoma 

2 

7 

8 

9 

3.11 

(0.50, 19.54) 

>0.05 

Others and unclassified 

12 

12 

28 

26 

L08 

<0.41, 2.82) 

>0.05 

Ail cell types 

84 

115 

185 

152 

1 65 

(1.16, 2.35) 

<0.01 


Noter For each cel! type, the cases were compared with their matched controls on passive 
smoking for ever smokers and never-smokers. Results on ever-smoken were not included 
here. One case and 2 controls with missing data on smoking and 3 cases and 2 controli with 
missing data on husband's smoking were excluded. 


Table V Passive smoking due to a smoking husband (all forms of tobacco) in never smoking cases (all ceil types 
and adenocarcinoma) and never smoking controls by amount of tobacco smoked daily by husband 


Amount smoked 
daily by husband 


AU cell types 



Adenocarcinoma 


Case 

Control 

Relative nsk 

(<ft 95% Cf) 

P 

Case 

Control 

Relative risk 
(A 95% CD 

P 

Nil 

84 

183 

1 


53 

92 

l 


1-10 

22 

22 

2.18 


17 

12 

2.46 





(1114,4.15); 

<0.05 



(1 09, 5.54) 

<005 

11-20 

56 

66 

1.85 


37 

28 

2.29 





(1.19, 2 87) 

<0.01 



(1.26,4 16) 

<0.0 li 

21 + 

20 

21 

2:07 


15 

9 

2.89 





(1.07, 4.03) 

<0.05 



(1.18, 7.07) 

<005 

Total 

182 

292 



122 

141 



Test for trend 

* a - 10.17; F<0.01 


y* — 11.07, F <0.001 



Noter. Subjects with missing data on amount smoked daiiy by husband were excl uded. 


PiTwnoa 

The present study was a case control study on lung cancer in 
Hong Kong Chinese women with a larger number of 
subjects included than in the two previous local case control 
studies (Chan er a/., 1979; Koo et a/., 1984). All our cases 
were pathologically confirmed, unlike these two previous 
studies which included cases confirmed only by dinico- 
radiological criteria. The primary advantage of its relatively 
large-size (the largest such series yet reported) and the 
improvement over previous Hong Kong studies by including 
only pathologically confirmed cases enabled calculations of 
histologic-specific risk estimates. 

The controls used were healthy women from the same 
neighbourhood matched for age. Comparability between 
cases and controls with regard to basic demographic 
variables was good, suggesting that these demographic 
variables may not have a major confounding effect on the 
results reported. 

As shown in Table I, the distribution of cell type in the 
cases in the present study was comparable to the large 
pathological study of Kung ef al . (1984) which included 
surgical material such as bronchial biopsy, trans-bronchi al 
biopsy, needle biopsy and resection specimens. Biopsy of 
lymph nodes alone were not included. Cases without histo¬ 


logical examination of the primary tumour of the lungs, or 
which were diagnosed by cytology alone were excluded. 
Despite the difference in the basis of diagnosis between the 
present study and that of Kung et al. (1984), the similarity in 
the results suggests that the cell type distribution observed in 
the present study should be close to the true distribution. 

For smoking by the subject herself, the present study 
confirmed the increased risk of lung cancer found in 
previous studies in Hong Kong, but indicated' a slightly 
higher relative risk (3.81) than in the study of Chan et al 
(1979) (3.48) or of Koo et al (1985) (2.77). The significant 
trend observed suggests that the association is likely to be 
causal. 

With regard to cell types, statistically significant RRs were 
found for all oeil types, including adenocarcinoma. In 
previous studies in Hong Kong, the RRs for adeno¬ 
carcinoma were greater than unity but did not reach a 
statistically significant level, perhaps due to the smaller 
number of subjects studied (Chan et a/., 1979; Lam et a/:, 
1983; Koo et al. % 1985). This led to the hypothesis that 
smoking was not a risk factor for adenocarcinoma in Hong 
Kong Chinese women The results of the present study 
suggest that smoking is significantly associated with adeno¬ 
carcinoma, although to a lesser degree than with squamous 
or small cell carcinoma. The RR of 1.87 compared well with 
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of passive smoking and lung cancer can no lringer suggest 
that the results in Hong Kong fail to support the existence 
of a real relationship. 

In conclusion, however we note that 25.2°; (53/210) of 
our pauents with adenocarcinoma were neither smokers 
themselves nor passive smokers due to smoking husbands. 
Although smoking and passive smoking may account partly 
for the high incidence of adenocarcinoma, exposure to other 
factors should be further examined to elucidate the aetiology 
of lung cancer, particularly the high incidence of adeno¬ 
carcinoma in this population. 

We are most grateful to the International Development Research 
Centre and University of Hong Hong for their very generous 
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Pershagen, G., Hrubec, Z. and Svensson, C., "Passive Smoking 

and Lung Cancer in Swedish Women," American Journal _ of 

Epidemiology 125(1): 17-24, 1987. 

Seventy-seven primary bronchial and lung cancer cases 
were identified by follow-up of a cohort of 27,409 nonsmoking 
Swedish women. All but one of the cases were histologically or 
cytologically confirmed. Two control groups of 184 women each, 
matched to cases for year of birth, were selected from the original 
cohort as well. Control Group 2 was matched on vital status as 
well. At least 90% of the questionnaires were answered by cases 
themselves. Questions concerned smoking by husband and by parents, 
although it is not clear from the paper whether the question about 
parents reflected childhood exposure. 

For marriage to a smoker, and when both control groups 
were used, a RR of 3.3 (95% Cl 1.1-11.4) was reported for squamous 
cell or small cell carcinoma. For all types of lung cancer, the 
RR reported was 1.2 (95% Cl 0.7-2.1). The authors also claim that 
their data support a dose-response trend for squamous and small 
cell carcinoma with increasing smoking by husband. For all lung 
cancer cell types, a RR = 1.0 (95% Cl 0.4-2.3) was reported for 
parental smoking. 

The authors claim that their reported association between 
"passive smoking" and squamous and small cell lung cancers was not 
confounded by occupation, urbanization or living in houses with a 
greater risk of radon exposure. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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PASSIVE SMOKING AND LUNG CANCER IN SWEDISH WOMEN 

GORAN PEHSRAGEN, 1 ZDENEK HRUBEC, u and CHR1STEK SVENSSON 1 

Psrshagen, G, (National Institute of Environmental Medicine, P.0. Box 60206, 
6-10401 Stockholm, Sweden), Z. Hnibec, and 0. Svenaaon. Passive smoking and 
kmg cancer in Swedish women. Am J Eptd+mtoi 1687;125:17-24. 

The relation between passive smoking and kmg cancer was examined by 
means of a case-control study in a cohort of 27,400 nonsmoking Swediah women 
identified from questionnaires matted in 1661 and 1663, A total of 77 cases of 
primary carcinoma of the bronchus or king were found in a follow-up of the cohort 
through 1660. A new questionnaire in 1964 provided information on smoking by 
study subjects and their spouses as well as on potential confounding factors. 
Ths study revealed a relative risk of 3.3, constituting e statistically significant 
increase (p < 0.05) for squamous ceD and small cell carcinomas in women 
married to smokers end a positive dose-response relation. No consistent effect 
could be seen for other histologic types, indicating that passive smoking is 
related primarily to those forms of king cancer which show the highest relative 
risks in smokers. 

histology; kmg neoplasms; smoking; tobacco smoke pollution 
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protected by copyright 
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In recent years there has been a growing 
interest in the health effects of environ¬ 
mental tobacco smoke. Biologic monitoring 
kas demonstrated that exposure to tobacco 
•moke constituents may be appreciable 
among passive smokers (1-4). Several stud- 
** show that children with parents who 
•moke have an increased risk of bronchitis 
tod pneumonia, and some data also indi¬ 
ct* changes of pulmonary function in 
•dults and children exposed to environ¬ 
mental tobacco smoke (5). 

A few epidemiologic studies have been 
Published on passive smoking and lung can- 
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cer (6-17). Some of these show increased 
risks for nonsmokers married to smokers, 
but the results are not fully consistent. 
Most of the studies were not specifically 
designed to investigate effects of passive 
smoking, and there are various potential 
sources of random and systematic errors 
which make it difficult to interpret the 
findings. One aim of the present investiga¬ 
tion was to try to minimize such errors, 
especially with regard to the validity of the 
information on exposure and effects. 

Materials and methods 

Study subjects 

This investigation is designed as a case- 
control study within a cohort of nonsmok¬ 
ing women. There are two sources for the 
cohort. Most of the subjects are taken from 
a sample of about 55,000 men and women 
aged 15-65 years in the 1960 National Cen¬ 
sus of Sweden for whom tobacco smoking 
was investigated by a questionnaire mailed 
in 1963. Detailed descriptions of the sam¬ 
pling strategy and the questionnaire are 
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given elsewhere (18). The response rate 
among the women was 95.4 per cent. A total 
of 17,679 (66.8 per cent) of the women 
stated that they had never smoked any 
form of tobacco, and these are included in 
the present study. 

The second source of subjects is the “old” 
Swedish twin register which contains about 
11,000 same-sex twin pairs born between 
1886 and 1925 (19). The twins were iden¬ 
tified from birth certificates, and a ques¬ 
tionnaire was mailed to them in 1961, pri¬ 
marily to determine zygosity and tobacco 
smoking status* The response rate among 
the eligible female twin pairs was 85.1 per 
cent. In all, 9,730 women (80.6 per cent) 
had never smoked, and they make up the 
rest of the study cohort. 

Cancer morbidity and mortality of the 
27,409 women in the study cohort were 
determined through 1980 in the Swedish 
Cancer Register and the National Register 
on Causes of Death, respectively. The qual¬ 
ity of the information in these registers is 
high for most cancer diagnoses (20). A total 
of 92 cases of tracheal, bronchial, lung, or 
pleural cancer were identified ( Interna - 
tional Classification of Diseases (1CD), Sev¬ 
enth Revision, codes 162-163) (21). These 
subjects constitute the case series. 

Two control groups, each containing two 
controls per case, were also selected from 
the study cohort. Control group 1 consisted 
of subjects who were matched to their re¬ 
spective case on year of birth (±1 year). 
Control group 2 included subjects who were 
matched on year of birth as well as on vital 
status at end of follow-up. The subjects in 
both control groups were selected at ran¬ 
dom from subjects who fulfilled the match¬ 
ing criteria, with the exception that no 
woman could be used as a control for her 
twin sister. The entire study group con¬ 
sisted of 460 subjects: 58 cases and 232 
controls from the 1963 smoking sample, as 
well as 34 cases and 136 controls from the 
twin register. - 

Exposure information 

There were two sources of exposure in¬ 
formation. First, as described above, data 


in the 1961 and 1963 questionnaires were 
used to define the cohort from which the 
cases and controls originated, The second 
source was a questionnaire mailed in 1984 
to each study subject or, if she was dead, to 
the next-of-kin (excluding the husband), in 
order to validate the data on smoking as 
well as to assess the exposure to environ¬ 
mental tobacco smoke from husbands and 
parents. If a woman had been married more 
than once, smoking was investigated only 
for the man with whom she had cohabited 
the longest. Questions on occupational and 
residential history were also included. If the 
questionnaire answers were incomplete, ad¬ 
ditional information was obtained by tele¬ 
phone interview. The methodology using 
next-of-kin to obtain data has been shown 
to provide exposure information of high 
quality (22-24K 

The residential history information from 
the 1984 questionnaire included data on 
addresses (parishes) and types of houses in 
which the study subjects had lived. A parish 
was classified as urban if 90 per cent or 
more of the population lived in built-up 
areas according to the 1970 National Cen¬ 
sus. One-family houses made of material 
other than wood and with basements were 
classified as dwellings presenting a greater 
risk of radon exposure. Indoor radon mea¬ 
surements show that the average concen¬ 
trations in such houses are higher than in 
other common types of dwellings in Sweden 
(25). 


Statistical methods 


Several methods have been used in the 
statistical analysis. The matching was re¬ 
tained in some analyses, and maximum 
likelihood estimates of relative risks (ap¬ 
proximated with odds ratios) and exact 
confidence intervals were computed ac¬ 
cording to the method of Miettinen (26). In 
other analyses, the matching was dissolved, 
and the relative risks and confidence inter¬ 
vals were estimated as suggested by Mantel 


and Haenszel (27) and Cornfield (28), re¬ 
spectively. The method proposed by Mantel 
(29) was used to test linear trends in the» 
analyses. Besides the conventional strati 
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fied analyses, a conditional logistic regres¬ 
sion analysis (30) was carried out in an 
attempt to control residual confounding in 
the risk estimates and to study interactions. 

Results 

A careful review of the medical records 
of the 92 lung cancer cases showed that in 
nine cases the primary site was not the 
bronchus or lung (there were no primary 
tracheal or pleural carcinomas), and in six 
cases the primary site was uncertain. Car¬ 
cinoma of the breast, which occurred in five 
cases, was the most common cause of sec¬ 
ondary carcinomas. For 64 of the 77 pri¬ 
mary carcinomas of the bronchus or lung, 
the diagnoses were based on histologic evi- 
dence, and for 12 diagnosis was based on 
cytology. In one case, an autopsy was per¬ 
formed, but there was no histologic exami¬ 
nation. 

The distribution of histologic types 
among the primary bronchial and lung car¬ 
cinomas is shown in table 1. The classifi¬ 
cation is based on the information in the 
medical records, particularly the pathology 
reports. Adenocarcinoma is the most com¬ 
mon group, constituting 57.1 per cent of 
the total. Squamous cell and small cell car¬ 
cinomas constitute 31.2 per cent. The av¬ 
erage ages at diagnosis and at death for the 
whole group of carcinomas are 69.0 and 69.6 
years, respectively. In the following analy¬ 
sis, the squamous cell and small cell caxci- 

Table 1 

Hutopathologs' of primary bronchial and lung 
carcinoma* and mean age* at diagnosis and at death 
in a cohort of 27,409 nonsmoking Swedish women 


Af* <y**r») 

Diairnoftis No. % - 

Dtipoui Daath 


Squamous cell 
carcinoma 

Small cell carci- 

12 

1S.6 

68.5 

70.1 

noma 

12 

15.6 

65.6 

65.8 

Adenocarcinoma 
Lsrge cell carci* 

44 

57.1 

69.7 

70.2 

noma 

5 

6.5 

67.9 

68.0 

Otfcer primary 





carcinomas 

4 

5.2 

74.4 

74.8 

Total 

77 

100.0 

69.0 

69.6 


nomas are grouped together because these 
types have generally shown the highest rel¬ 
ative risks among smokers (31). 

Table 2 shows the distribution of selected 
variables among the cases and the control 
groups. As a result of the matching criteria, 
the age distribution and vital status are 
similar for the cases and control group 2. 
In control group 1, there is a shift toward 
older ages, and more subjects were alive at 
the end of follow-up than in the two other 
groups. 

Questionnaires were returned for 90.2- 
96" per cent of the study subjects in the 
different groups. Among the proxy respon¬ 
dents, 68.4 per cent were children of the 
study subjects, 21.3 per cent were brothers 
or sisters, and 10.3 per cent were other 
relatives. There were no differences in the 
type of proxy respondents between the case 
and control groups. 

All of the returned questionnaires con¬ 
tained information on smoking by the study 
subject and, with the exception of one sub¬ 
ject in each control group, on whether she 
had been married and whether her husband 
had smoked. For the other questionnaire 
items, e.g., smoking habits of parents, em¬ 
ployment, and residential history, the in¬ 
ternal nonresponse rates ranged from 9.6- 
32.6 per cent. The percentages in table 2 
are based on the number of respondents to 
each item. 

Eight (1.8 per cent) of the 436 women for 
whom questionnaire information could be 
obtained in 1984 had smoked daily during 
at least two years. Four of these bad 
stopped before answering the 1961 or the 
1963 questionnaire, and one bad started 
after that. Two women smoked 1-7 ciga¬ 
rettes per day, and one was a pipe smoker. 
These eight women were excluded in the 
subsequent analyses. There were no pro¬ 
nounced differences between the groups 
with regard to the percentage of women 
who were married or the percentage who 
were married to smokers. 

For the remainder of the questionnaire 
items, no consistent differences were seen 
between the groups, with the possible ex¬ 
ception of a tendency toward a larger per- 
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Table 2 


Distribution of selected iariables among cases of lung cancer and two control groups matched for year of birth, 

from a cohort of nonsmoking women 




No 






Cases 

Control 
group 1 

Control 
group 2 

Cases 

Control 
group 1 

Control 
group 2 

Total 

Localization of primary turooT 
Bronchu* or lung 

Other aite or uncertain 

Age at death or at end of follow-up 
(yean) 

92 

77 

15 

184 

184 

100 

83.7 

16.3 

100 

100 

40-69 

44 

38 

93 

47.8 

20.7 

505 

70-79 

40 

90 

73 

43.5 

48.9 

39.7 

80-91 

Vital flatus at end of follow-up 

8 

56 

18 

8.7 

30.4 

9.8 

Alive 

5 

121 

10 

5.4 

65.8 

5.4 

Dead 

87 

63 

174 

94.6 

34.2 

94.6 

Total questionnaire respondents 

83 

178 

175 

90.2 

96.7 

95.1 

Smoked daily* 

2 

3 

3 

(2.4V 

(li7) 

(1.7): 

Mamed* 

70 

143 

151 

(84.31 

(80.3) 

(86.8) 

Married to smoker* 

37 

76 

77 

(44.6) 

(42.9) 

(44.3) 

At least one parent smoker* 

12 

30 

21 

(21:1) 

(21.4) 

(15.9) 

Employed outside home* 

33 

73 

52 

(44.0) 

(48.3) j 

(34.7) 

Lived in urban area* 

Lived in dwelling presenting a 

39 

78 

82 

(60.9) 

(61.4)* 

(62.6) 

greater risk of radon expoiure* 

11 

13 

9 

(17.2): 

(10.8) t 

(7.0) 


• Number* in parentheses correspond to percentages of total number of questionnaire respondents to each 
item. 

♦ Minimum duration of two year*. 

% Exposures occurring after the death of their respective case have been excluded for controls alive at the 
end of follow-up. 


centage of cases than of controls who lived 
in dwellings presenting a greater risk of 
radon exposure. A detailed analysis of the 
occupations held by the cases and controls 
did not reveal any differences between the 
groups. The great majority of the occupa¬ 
tions were in the service sector and typical 
for women of the age group under study, 
e.g., housemaid, cook, seamstress, cleaner, 
and nurse. 

In the following analyses, the 15 cases 
with primary sites other than the bronchus 
or lung have been excluded Table 3 gives, 
in a matched analysis, the relative risks for 
primary carcinoma of the bronchus or lung 
in women married to smokers. Never mar¬ 
ried women and women married to non- 
smokers constitute the reference category. 
The results are consistent for both control 
groups, pooling the control groups 


a relative ririJ-S^for sguamoui^r 
53 small ceil carcinomas (95 per cent; 


Sduces __ 

fjill and small cell carcinomas (95 per cenjj^ 
rfonficlence interval (CI^ l.1-^4) asso¬ 
ciated with marriage to a smoker. Within 
this group, the relative risks were increased 
for both histologic types. The relative risks 
for the other histologic types and for the 
entire group are 0.8 (95 per cent Cl « 0.4- 
1.5) and 1.2 (95 per cent Cl = 0.7-2.1), 
respectively. 

Table 4 gives a dose-response analysis 
with regard to smoking by the husband. 
The matching was disso lved in t his analysis 
as well as in table 5. phiitw* m 

.iVNmd in the relative xisk for equamous cell I 

^i-l -' *■ _II . ^11 , V ' 



Tjbi?to|ogjc ty^es. The re£ 
tin risk In the highest exposure group 
Le?r^omen with husbands who smokejl 
ire than 15 cigarette* per day or one pau 

N 
O 

w 

Co 
Co 
CD 

w 

CO 

c/i 

•si 
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Table 3 

Relative rufcs (RR) and 95% confidence interval* (Cl) for primary carcinoma of the bronchus or lung in 
nonsmoking women married to smokers with two control groups in a matched analysis* 


Histologic type 

No. of 

Control group !♦ 

Control group 2X 

Both control group* 

cue* 

RR 

Cl 

RR 

Cl 

RR 

Cl 

Squamous cell or small cell 
carcinoma 

20 

3.8 

1.1-16.9 

3.4 

0.8-20.1 

3.3 

1.1-11.4 

Other types 

47 

G.7 

0.3-1.6 

0.8 

0.4-1.7 

0.8 

0.4-1.5 

Total 

€7 

1.2 

06-2.2 

1.1 

0.6-2.1 

1.2 

0.7-2.1 


•Ntvtr married women and women married to nonsmokers constitute reference category. Maximum 
likelihood estimates of relative risks and exact confidence intervals (26). 

♦ Matched to cases on year of births 

X Matched to cases on year of birth as well as on viu) status at end of follow-up. 


Table 4 

Relative risks (RR) and 95% confidence mxerucis (Cl) for primary carcinoma of the bronchus or lung in 
nonsmoking women in relation to estimated exposure to tobacco smoke from the husband* 


Histologic type 

Never married 
or mamed to a 
nonsmoker 

Lo* exposure to tobacco 
amoke of husband* 

High exposure to tobacco 
amoke of husband; 

Chi* 

•quart 


No. of 

case* 

RR 

No. of 

case* 

RR 

Cl 

No. of 

cases 

RR 

Cl 

for trvnd( 

Squamous cel) or small cell 
carcinoma 

7 

1.0 

10 

1.8 

0.6-5.3 

3 

6.4 

1.1-34.7 

3.90 

Other types 

27 

1.0 

16 

0.8 

0.4-1.6 

4 

2.4 

0.6-8.7 

0.03 

Total 

34 

1.0: 

26 

1.0 

0.6-1.8 

7 

3.2 

1.0-9.5 

1.45 


* Age-standardized:relative risk estimates (27) and approximate confidence intervals (23). 

* Husband smoking up to 15 cigarettes per day or one pack (50 g) of pipe tobacco per week or any amount 
during lets than 30 years of marriage. 

t Husband smoking more than 15 cigarettes per day or one pack of pipe tobacco per week during 30 years of 
marriage or more. 

{ Test for linear trend (29). 


wf pipe tobacco per during 30 year* off 

jkarriage or more, » 3^ (95 per cent Cl « 
§Ui-9S)lor 

^TaBle 5 shows the influence of pareritid 
smoking on the risk of primary carcinoma 
of the bronchus or lung, controlling for 
smoking by the husband There is no con¬ 
sistent evidence of an effect, and the 95 per 
cent confidence intervals for the relative 
risks in women with at least one smoking 
parent encompass 1.0 for both histologic 
groups. These results must be interpreted 
with caution in view of the lack of infor¬ 
mation on parental smoking habits for 24 
per cent of the questionnaire respondents. 

The results of the conditional logistic 
regression analysis, which included cases 


and matched controls with information on 
all variables, were consistent with the re¬ 
sults of the stratified analyses. There was 
no important confounding of the associa¬ 
tion between smoking by the husband and 
squamous cell and small cell carcinomas by 
occupation, by living in bouses with a 
greater risk of radon exposure, or by living 
in urban areas. None of the relative risks 
associated with these factors deviated sig¬ 
nificantly from 1.0 upon statistical testing. 
For all histologic types taken together, the 
relative risks and 95 per cent confidence 
intervals associated with marriage to a 
smoker and with living in a house present¬ 
ing a greater risk of radon exposure were 
1.2 (95 per cent Cl * 0.6-2.6) and 1.4 (95 


Source: https://www.industrydocuments. csf.edu/docs/hjyxG000 
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Table 5 

Relative risks (RR) and 95% confidence intervals (CD 
for primary caninoma of the bronchus or lung in 
nonsmoking women in relation to smoking habits of 
parents * 


Kinotopc 

Both parents 
nonsmo ktrs 

At least one unokinf 
parent 

type 

No of 

case* 

RR 

No. of 

cases 

RR 

Cl 

Squamous 
cell or 
small cell 
carcinoma 

10 

1.0 

6 

1.9 

0.5-6.2 

Other types 

2S 

1.0 

3 

0.5 

0.1-1.9 

Total 

38 

1.0 

9 

LO 

0.4-2.3 


* Mantel-Haensiel estimate* of relative risks (27) 
standardized for afft and smoking of husband with 
approximate confidence intervals <28b. 


per cent Cl * 0.4-5 4), respectively. For 
women who had been married to a smoker 
and who had lived in a house presenting a 
greater risk of radon exposure the relative 
risk was 2.5 (95 per cent Cl * 0.8-8.5), 
suggesting a positive interaction between 
the two variables. 

Discussion 

The results of our study indicate that 
exposure to environmental tobacco smoke 
is related to an increased risk of those 
histologic types of lung cancer which show 
the highest relative risks in smokers. This 
is in general agreement with the findings 
of Trichopoulos et al. (7), Garfinkel et al. 
(15), and Koo et al. (16), although these 
authors looked at somewhat different car- 
cinoma types and/or used other definitions 
of exposure. It would be of interest to see 
an analysis of the risks for different histo¬ 
logic types in the other published studies 
on passive smoking and king cancer, espe¬ 
cially those with an appreciable number of 
cases, at well as in subsequent studies on 
this topic. 

Combining the published epidemiologic 
studies provides a weighted average relative 
risk of lung cancer of 1.5 associated with 
marriage to a smoker (5). The results of the 
present study are consistent with this esti¬ 
mate. A 50 per cent increase in risk does 


not seem unreasonable in view of exposure 
estimates among passive smokers (5, 32) 
and the excess risks of between 100 and 
900 per cent for smokers in the lowest 
exposure category, as a rule 1-9 cigarettes 
per day, in the major cohorts studied (18, 
33-39). It should be noted that relative 
risks for squamous cell and small cell car¬ 
cinomas would be expected to be even 
higher, i.e., if the case group is not “diluted" 
with adenocarcinomas or other types with 
weaker association to smoking. 

Several sources of random and sys¬ 
tematic errors have to be considered in the 
interpretation of the findings. In contrast 
to earlier studies on passive smoking and 
lung cancer, the present study has a “double 
check" on the smoking status of all study 
subjects. Data were obtained from the 1961 
and 1963 questionnaires that were used to 
define the cohort as well as from the 1984 
questionnaire. Our results indicate that 
misclassification of nonsmokers was a mi¬ 
nor problem and that failure to take this 
problem into account would not severely 
bias the association between passive smok¬ 
ing and lung cancer. This is supported by 
the findings of other Swedish studies, 
which show a high quality of questionnaire 
information on smoking, both when the 
data were obtained from the subjects them¬ 
selves and when data were obtained from 
next-of-kin (22, 23). 

Using smoking by the husband as the 
only measure of exposure to environmental 
tobacco smoke will result in misclassifica- 
tions in the exposure assessment. To the 
extent that such misclassifications are un¬ 
related to the disease in question, this 
would tend to reduce any true association 
between passive smoking and lung cancer. 
The similar percentages of exposed persons 
among the cases, excluding squamous cell 
and small cell carcinomas, and the two 
control groups suggest that errors in the 
reporting did not affect the cases and con¬ 
trols differently. This tends further support 
to the association with smoking of the hus¬ 
bands, which was noted for squamous cell 
and small cell carcinomas only. Obviously, 
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it is unlikely that the next-of-kin respon¬ 
dents were aware of the histologic subtypes 
diagnosed for the cases. 

Our results show that poor quality of the 
diagnosis may be a problem in studies of 
lung cancer in female nonsmokers. Second¬ 
ary pulmonary carcinomas or carcinomas 
with unknown primary sites appeared in 
about one-sixth of the cases reported in the 
! cancer and/or cause of death registers. This 

is in close agreement with the findings of 
Garfmkel (8), which were based on death 
certificate diagnoses in the Uhited States. 
If secondary tumors are not excluded from 
the case series, the relative risks associated 
with any factor that causes primarily lung 
carcinomas are likely to be underestimated! 
A* noted previously, the analysis may be 
further strengthened by separating differ¬ 
ent histologic types. 

Besides the quality of the exposure and 
diagnostic information, the validity of our 
study is also affected by the control of 
confounding factors. The association be¬ 
tween passive smoking and lung cancer of 
the squamous cell and small cell types was 
not confounded by occupation, urbaniza¬ 
tion, or living in houses with a greater risk 
of radon exposure nor were any of these 
factors associated with a clear increase in 
risk when passive smoking was controlled. 
These findings should be interpreted with 
tome caution in view of the internal non- 
response on the questionnaire for items 
other than smoking of the study subjects 
and their spouses. It is, however, improba¬ 
ble that uncontrolled confounding by the 
factors under study explains relative risks 
of the magnitude observed, as well as the 
positive dose-response relations. No infor¬ 
mation was obtained on intake of food 
items that may affect the lung cancer risk. 

Analysis of all the lung cancer cases sug¬ 
gested a positive interaction between mar¬ 
riage to a smoker and living in dwellings 
presenting a greater risk of radon exposure, 
i.e. t one-family houses made of material 
other than wood and with a basement. In¬ 
creased risks of lung cancer associated with 
living in such houses have been observed 


previously (40-42), but our study also pro¬ 
vides data on exposure to environmental 
tobacco smoke. Our findings are consistent 
with an interaction between tobacco smoke 
and radon daughters similar to the one 
observed in uranium miners (43) and in 
smokers living in dwellings with a greater 
risk of radon exposure (41). It is also of 
interest to note that the radon daughter 
concentration has been shown to increase 
considerably as a result of attachment to 
aerosol particles in rooms filled with to¬ 
bacco smoke (44). 

In conclusion, our results indicate that 
exposure to environmental tobacco smoke 
is related primarily to those forms of lung 
cancer which show the highest relative 
risks in smokers. The results are internally 
consistent and in general agreement with 
other studies. Our findings are of scientific 
interest and have public health implica¬ 
tions, although it is obvious that lung can¬ 
cer in passive smokers is a rare phenome¬ 
non. The accumulating evidence in children 
and adults shows that serious health effects 
can probably result from heavy exposure to 
environmental tobacco smoke. This should 
encourage further research, including both 
exposure assessments and etiologic studies. 

References 

1. Fever abend C, Higgenbottam T. Russel MAH: 
Nicotine concentrations in urine and saliva of 
smokers and non-smokers. Br Med J 1982; 
284:1002-4. 

2. Jarvis MJ, Russel MAH. Feyerabend C. Absorp¬ 
tion of nicoune and carbon monoxide from passive 
smoking under natural conditions of exposure. 
Thorax 1983;38:829-33. 

3. Greenberg RA, Haley NJ, Etzel R, et al. Measur¬ 
ing the exposure of infants to tobacco smoke. N 
Engl J Med 1984;310:1075-8. 

4. Mstsukura S, Tam ins to T, Kitano N, et al. Effects 
of environmental tobacco smoke on urinary cotin- 
ine excretion in non-smokers. N Engl J Med 
1984:311:828-32. 

5. Pershagen G. Review of epidemiology in relation 
to passive smoking. Arch Toxicol [SupplJ 1986; 

9:63-73. 

6. Hiraysma T. Non-smoking wives of heavy smok¬ 
ers have s higher risk of lung cancer a study from 
Japan. Br Med J 1981.282:183-5. 

7i Tnchopoulc* D, Kalandidi A, Sparrot L, et al 
Lung cancer and passive smoking. Int J Cancer 
1981;27:1-14. 

8. Garfmkel L. Time trends in lung cancer mortality 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 


09Cg8CC20g 



24 


PERSHAGEN ET AL 


among non-smokers and a note on passive smok¬ 
ing. JNC1 1981;66:1061-6. 

9. Chan WC, Fung SC. Lung cancer in non-smokers 
in Hong Kong. In: Gnindmann. E. ed. Cancer 
campaign. Vol 6 Stuttgart: Gustav Fischer Verlag, 
1962:199-202. 

10. Cones P, Pickle LW. Fontham E, et al. Passive 
smoking and lung cancer. Lancet 1983;2:595-7. 

11. Trichopoulbt D, Kalandidi A, Sparros L. Lung 
cancer and passive smoking: conclusion of Greek 
study. Lancet 1983;2:677-8, 

12. Gillis CR, Hole DJ, Hawthorne WM, et al. The 
effect of environmental tobacco smoke in two 
urban communities in the west of Scotland. Eur 
J Respir Dis 1984:65 (iuppl 133>;l21-6. 

13. Kabat GC. Wynder EL. Lung cancer in non- 
smokers. Cancer 1984;53:1214-21. 

14. Koo LC, Ho JHC, Saw D. Is passive smoking an 
added risk factor for lung cancer in Chinese 
women? J Exp Clin Cancer Res 1984;3:277-83. 

15. Garfinkcl L, Auerbach 0, Joubert L. Involuntary 
smoking and lung cancer a case-control study. 
JNCl 1985;75:463-9. 

16. Koo LC, Ho JHC, Lee N. An analysis of some risk 
factors for lung cancer in Hong Kong. Int J Cancer 
1985‘35‘149-55 

17. Wu AH, Henderson BE. Pike MC. et al. Smoking 
and other risk factors for lung cancer in women. 
JNCl 1985;74:747-51. 

18. Cederlof R, Friberg L, Hrubec Z, et aL The rela¬ 
tionship of smoking and some social covariablet 
to mortality and cancer morbidity. Stockholm: 
Department of Environmental Hygiene, Karolin- 
ska Institute. 1975^ 

19. Cederlof R. The twin method in epidemiological 
studies on chrome disease. Stockholm: Depart¬ 
ment of Environmental Hygiene, Karolinska In¬ 
stitute. and Department of Sociology, University 
of Stockholm, 1966. 

20. Mattson B. Cancer registration in Sweden: studies 
on completeness and validity of incidence and 
mortality registers. Stockholm: Department of 
Oncology and Cancer Epidemiology, Karolinska 
Institute, 1984. 

21. International Classification of Diseases, Seventh 
Revision. Geneva: World Health Organization. 
1957. 

22. Pershagen G, Axelson O. A validation of question¬ 
naire information on occupational exposure and 
smoking. Scand J Work Environ Health 1982; 
8:24-8. 

23. Damber L Lung cancer in males: an epidemiolog¬ 
ical study in northern Sweden with special regard 
to smoking and occupation. Utnea, Sweden: De¬ 
partment of Oncology, Umea University, 1981 

24. Pershagen G. Lung cancer mortality among men 
living near an arsenic-emitting smelter. Am J 
Epidemiol 1985;122:684-94. 

25. Falk R. Study of a method to estimate the expo¬ 
sure to radon daughters in dwellings. In: Pikft 
studies and theoretical considerations on the pos¬ 
sibility to study the relation between radon daugh¬ 
ter exposure in dwellinp and lung cancer. (In 
Swedish). Stockholm: National Institute of Envi¬ 
ronmental Medicine. 1982. 

26. Miettinen 0. Estimation of relative risk from in¬ 
dividually matched series. Biometrics 1970*,26:75- 
86 . 


27. Mantel N. Haenszel W. Statistical aspects of the 
analysis of data from retrospective studies of dis¬ 
ease. JNCl 1959.22:719-48. 

28. Cornfield J. A statistical problem arising from 
retrospective studies In: Proceedings of the third 
Berkeley symposium on mathematical statistics 
and probability. Berkeley, CA: University of Cal¬ 
ifornia Press. 1956. 

29. Mantel N Chi-square tests with one degree of 
freedom: extensions of the Mantel-Haenszel pro¬ 
cedure. Am Statistical Assoc J 1963:58:690-700. 

30. Breslow N; Day N. Statistical methods in cancer 
research—the analysis of case-control studies. 
Lyon: IARC Scientific Publications. 1980. 

31. Kreyberg L. Histological lung cancer types: a mor¬ 
phological and biological correlation^ Acta Pathol 
Microbiol Scand l962:Suppll 157:1-92. 

32. Vutuc C. Lung cancer nsk and passive smoking: 
quantitativt aspects. Zbl Bakt Hyg 1 Abt Ori* B 
1963:177:90-5. 

33. Hammond EC, Horn D. Smoking and death 
rates—report on forty-four months of follow-up 
of 187,783 men. II. Death rates by cause. JAMA 
1958;166:1294-1308. 

34 Hammond EC. Smoking in relation to the death 
rates of one million men and women. Natl Cancer 
Inst Monogr 1966;19:127-204. 

35. Best EWR. A Canadian study of smoking and 
health. Ottawa: Department of National Health 
and Welfare, 1966. 

36. Kahn HA. The Dorn study of smoking and mor¬ 
tality among US veterans: report on eight and 
one-half years of observation. Natl Cancer Inst 
Monogr 1966;19:1-125. 

37. Weir JM, Dunn JE. Smoking and mortality: a 
prospective study. Cancer 197(k25:l05-l2. 

38. Hirayama T. Prospective studies on cancer epi¬ 
demiology based on census population in Japan. 
In: Cancer epidemiology- and environmental fac¬ 
tors. Vol 3. Amsterdam: Excerpts Medics, 
1975:26-35. 

39. Doll R, Peto R. Cigarette smoking and bronchial 
carcinoma: dose and time relationships among 
regular smokers and lifelong non-smokers. J Epi¬ 
demiol Community Health 1984;32:303-13. 

40. Axelson 0. EdJing C, Kling H. Lung cancer and 
residency—a case-referent study on the possible 
impact of exposure to radon and its daughters in 
dwellinp. Scand J Work Environ Health 1979; 
5:10-15. 

41. Edling C. Kling H, Axelson O. Radon in homes— 
a possible cause of lung cancer. Scand J Work 
Environ Health 1984;10:25-34. 

42. Pershagen G. Damber L, Falk R, Exposure to 
radon in dwellinp and lung cancer—a pilot study. 
In; Proceedinp of the Third International Con¬ 
ference on Indoor Air Quality and Climate. Vol 2. 
Stockholm: Swedish Council for Building Re¬ 
search, 1964:73-8. 

43. Archer VE, Wagoner JK. Lundin FE. Uranium 
mining and cigarette smoking effects on man. J 
Occup Mtd 1973;15:204-11. 

44. Bergman H, Edling C. Axelson O. Indoor radon 

daughter concentrations and passive smoking, iru 
Proceedinp of the Third International Confer¬ 
ence on indoor Air Quality and Climate. Vol 2. 
Stockholm: Swedish Council for Building Re¬ 
search 1984:79-84. JVY 



Co 

CO 


8 

CO 

a 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxObOO 





o 



2023382362 




Source: https://www.indifetrydocuments.Ucsf.edu/docs/hjyxOOOO 




t 


Geng, G.-Y., Liang, Z.H., Zhang, A.Y. and Wu, G.L., "On 
the Relationship Between Smoking and Female Long Cancer," 
Smoking and Health 1987 . eds. M. Aoki, S. Hisamichi and 
S. Tominaga (Amsterdam: Excerpta Medica, 1988) : 483-486. 

Women in Tianjin, China were investigated in this case- 
control study (157 cases, 157 controls, matched for age, sex, race 
and marital status). Histological confirmation was available for 
85% of cases. The authors reported elevated ORs associated with 
active smoking. ETS exposure was estimated using questions about 
smoking of husband, father, mother and colleagues. 

The authors reported an OR of 2.16 (95% Cl 1.03-4.53) 
for husband's smoking; analyses based on the other estimates of 
exposure were not given, although the authors stated that they 
were not significant. The authors also reported that ORs for lung 
cancer in women increased with either the number of cigarettes 
smoked per day by the husband or with years of exposure to husband's 
smoking. Statistical analyses of the "trends" were not presented. 

Elevated ORs for history of lung disease (2.12, 95% Cl 
1.23-3.63) and for cooking with coal (from 1.54 to 5.56, for various 
indices of exposure) were also reported, as was increased risk 
associated with some occupational exposures (textile workers, 
workers exposed to asbestos, workers exposed to benzene, OR = 3.1, 
95% Cl 1.58-6.02). 
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ttatpYIi rort r -.H.LiAr:s pA.v.^ HA ::7 (; 7.l.w 

^apartment of Spidesiology#Tianjin Kedical Tollsge.Tian jin (i?.R. China) 

There 13 still controversy about the relationship between cigarette 
smoking and female lung cancer.The mortality rate of female lung can¬ 
cer in Tianjin is the highest in ?hina(28*3/10^) *The female smoking 
rate in Tianjin is also the highest in China.Therefore we toad con¬ 
ducted a case-control study of female lung cancer to illustrate it. 

KATSRIAIi AND K5TKCDS 

We conducted a 1:t pair matched case-control study. 

‘.Cases:157 female lung euncer cases all resident in Tianjin more 
than' 10 years. Squamous cell carcinoma 35(22.356) 5Small cell carcinoma 
3i (19*756);Adenocarcinoma 58( 36*95#) ;Lsrge cell carcinoma 4{ 2.5<) ;Tell 
type unknown 29(18*556). Cases were diagnosed: 133(64.7*6) histological¬ 
ly or cytologically;i7(l0.e^) by CT;7(4.5*) clinically or by T-ray. 

2.Controls : 1 57#matched with s*»x f race#age( -2 years)and marital sta¬ 
tus . 


0 .RS~T?S 

1. The case group is a quite representative of the Tianjin female 
lung cancer. The age group structure and distribution of residents of 
the lung cancer group is quite similar wits those of 19B3 Tianjin fe¬ 
male lung cancer* Smoking rate of the control group(40.8<) is quite 
similar with that of the Tianjin adult female population(39*5* *58^). 

2. The age»education.occupation,race,marital status#birth place.resi¬ 
dent place of the case and control groups have no significant dif¬ 
ference (P>0*05) * 

3*Female lung cancer and active smoking 

tmokiag 4 .C J.05.ftLN* *ryr.«!p(T*bl* i,) . 


TABIS t.OH 0* SMOKING 


Sxpoour* r»t* of nn«: 



Controls 


Smoker Vonsmoker 

Smoker 

45 

58 

C “ # Son- 

amok.r 

19 

35 


OR-3.05. 95CI-1.T7-5.30 
Adjusted OR-2.6,95* CI-t.4-4.6, 
P<0.001 


^ a -65»6 * 

157 .656(3.05 -1) 

PAR ^“.656(7.05-l).l * 57 ''** 

_ III, — n •• • 0 

^rlatlonohlp totvMB 1 «bc ooncor ^ 
pod -mabor of oi««r*t»iawaked y 
^r^qr'abd tmt of moktmKTpbXr 2). 
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OH is higher of those smoking deeper than those sr-okc superficially 
or non-smoking (Table 3). OR is higher among those start smoking ear¬ 
lier (Table 4). 


TABIiS 2.LCNG CANCSR RISK AND NO-OP 
CIGARSTTSS AND TSAR OP SHOEING 

Sj; °* gw «of °« 


TABLE 3» OR WTD DBORE? OP IN¬ 
HA LA TI OK (K-H M3TH0B) 


mr - 


T 


1- 

1. 81 

1.40-2.33 

11- 

3.27 

2.26-4.68 

21- 

Yeer of 
smoking 

5-90 

3.79-9.18 

0 

1 


1- 

1.73 

1.36-2.18 

20- 

3.00 

2.17-4.16 

40- 

5.20 

3.49-7.75 

TABLS 4. 

CR AND ATS 

ONSRT 0* 1 



No 

Occasional 

>«p - 

Case 

54 

37 

66 

Control 

98 

33 

26 

OR 

1 

2.03 

4.6i 


P^O.OI 


Age Group 

Non-smoking 

21 

16-20 

15 

P 

<44 Case 

6 

1 

3 

0 

> 0.05 

Control 

12 

0 

1 

0 


45-Cas. 

16 

8 

17 

14 

< 0.01 

Control 

29 

9 

14 

3 


55-Case- 

24 

13 

13 

15 

<0.01 

Control 

35 

18 

6 

5 


65-Case 

6 

6 

6 

7 

<0.01 

Control 

17 

4 

2 

2 


OR 

1 

1. 

59 3.10 

6. 

3 <0.01 


4.P«Dal« lung cancrr and passlv* smoking. 

V* had o*l«ilatad tha OR of paw l v. smoking froo husba n d tfathar.i ao- 
thar and ooll.agu.s, Jfljr that £ro» huakaod Jjb %nit. 8lcnlfiJMnt«T 

w> ' 

Tha ncn-»oking fanal. oases and oontrola *lth anoklng or non-smok¬ 
ing Iras band la a a tahla 5* JhaORla l.tt (Pa0.05).£ 


TABLE 5. 


or op snocro husband 

TO I0V-9M0KXK9 VZFB 




busbacd 


Snoker 

Non-smoker 

Case 

M 

20 

Control 

41 

52 


OR-2-16.95* CI-t.03-4.53. 
*<0.05 


Rxposur. rata of oaaaa 
^‘ 65 

I! 

JtiTit tvmli lane oaooar la- ^ 

imm elth tha amber of algar-^r 

ter.5u3«yparirsy 

fci rH-*~+**:-~****i»» , t1mm > _ ” 
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• OR of either active or passive and combination of active and pas¬ 


sive smoking is as table 7. 


?A51^ 6..C? C- r %KALR LHJO 
7A:i:7R; C* 3T-TK:r> HT73AIO 


TABL3 7.CR 0 r A7TI7R AND rASRITR SKOKIET 
FROM HTSBAKD 


. 

srenjra 

OH 9WI 0" OR 

TIlARRTTv 
-RR DAY 

0 

1 


1- 

1.40 

1.12-1.76 

10- 

1.97 

1.42-2.72 

20- 

2.76 

1.85-4.10 

T7A°S 

0 

1 


1- 

1.49 

1.T5-1.94 

20- 

2.23 

1.54-3.22 

40- 

3.32 

2.H-5.22 



A7?rn 3J 


NC Y7S 

fTSBAND NO 

1.C 2.61(1.4-4.6) 

STOKING ^3 

1.66(1.04- 4.90(1.8-9.5) 
5.5) 


If a smoking woman with smoking hus¬ 
band, the OR of lung cancer is 4,9,expo- 
sure rate is 6H (83/103). 

‘75.95*. 


_, .81 (4.9 - 1) 

PuH msi (i.5-i) -i 


A non-smoking woman with smoking husband.the OR of lung cancer is 
1.66,exposure rate is 63* (34/54). 

PAR ^" ' .6M1 ( .66- 1 )"^ 

According to 103 smoking female lun* cancer cases about 76.23(103 x 
.7595) are due to smoking,while the 54 non-smoking female lung cancer 
cases about 16.95( 54 X .351) are due to passive srcVin- ^rc - **»r h»’S- 

br nd. 

That is .9* of female lung cancer in Tien jin may at¬ 

tribute to active smoking and passive smoking from their husbands. 

6. OR of female lung cancer due to other causes. 

Occupational exposure: Textile workers.workers expose to asl-tos, 

benaene,etc. CR-3.1,95* 01*1.58-6.02. 

OR of history of lung diseases (inclu-i pulmonary 7BC,chronic bron¬ 
chitis .pulmonary infaction,etc.)is 2*64.Adjusted with conditional re¬ 
gression modd,0R*2.12,95*01 of 0R*1.23-3.63. 

OR of lung cancer and cooking with coal is shown in table 8. 

7. Joint Effect of the- Risk Factors. 

Multifactor analysis by conditional ragresalon method demonstrate 
that the combination of active smoking*passive smoking from husbands, 
occupational axposure .history of lung dlseaaes and 4X10 4 hours cook¬ 
ing with coal nakes the OR being about 50 in comparison -1th those 
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without the above risk factors and cooking with coal less than 3/OC 4 
hours. 953 Cl of 0R-1V7-1850. 


?/. 3LE B. OK 0? LUtH CANCER AND COCKING WITH COAL 


DCTF.A?:^' 0~ COOKIN', (hrs). 

OH 

954 Cl of OK 

ixi0 fl (i.5 hr/day,20 yrs) 

1.54 

1.20-1.96 

2X10 4 (1.5 hr/d.y,40 yrs) 

2.36 

1.66-3.34 

3xi0 4 (2 hrs/d.y,42 yrs) 

3.62 

2.36-5-55 

4X10 4 (3 hrs/day,37 yrs) 

5.96 

3.40-9.10 


CONCL^ION 

active smoking and passive smoking *** or* nrr husband art the 
most Important risk factors of female lung cancer In Tianjin. About 
603 of female lung cancer in Tianjin may be attributed to smoking. 

2. There i* joint effect of smoking with occupational exposure.his¬ 
tory of lung diseases and cooking with coal. 
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Publishing House,Beijing, vol I. pp 153-136.188-191 
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Inoue, R. and Hirayama, T., "Passive Smoking and Lung 
Cancer in Women" Smoking and Health 1987 . eds. M. Aoki, 

S. Hisamichi and S. Tominaga (Amsterdam: Excerpta Medica, 
1988): 283-285. 

This case-control study was conducted in two Japanese 
cities: Kamakura, a "residential community" and Miura, a city 

characterized by "fishery industry." Only 29 female cases and 54 
controls were included. Elevated RRs for personal smoking were 
reported. 


In an analysis controlling for city and age, RRs of lung 
cancer for nonsmoking women of 2.58 (95% Cl 0.44-5.70) when husbands 
smoked less than 19 cigarettes/day and 3.09 (95% Cl 1.04-11.81)' when 
husbands smoked 20 or more cigarettes per day were reported. The 
authors claimed that these two estimates supported a trend of 
increasing risk with increasing exposure. 

No potential confounders other than city were included. 
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PASSIVE SMOKING AND LUNG CANCER IN WOMEN 

REIKO INDUE, TAKESHI HIRAYAMA* 

Kanagawa Cancer Center, Asahi-ku; Yokohama 241i, Japan 
Institute of: Preventive Oncology, Shinjuku-ku, Tokyou 162, Japan* 

INTRODUCTION 

A case-control study on smoking and lung cancer was conducted in two cities In 
Kanagawa prefecture Japan distinctly different in social environment ( Kamakura 
and Miura, featured by residential comnunity and fishery Industry respectively). 

A significant dose-responce relationship was observed between the number of ciga¬ 
rettes smoked daily and the risk of lung cancer. The risk of lung cancer was sig¬ 
nificantly higher, the earlier the age at start of smoking.These results clearly 
explain the reason of the rapid increase in lung cancer mortality in recent years 
in men. The increase in lung cancer mortality in women, however, is difficult to 
be explained by the influence of active smoking only, because the majority of 
lung cancer patients are non-smokers in case of women. Therefore passive smoking 
has come to be suspected as the possible causative factor of lung cancer in women, 
Epidemiological studies thus for reported since 1981 mostly suggest such possibi¬ 
lity (1-7). Therefore the role of passive smoking on lung cancer in women was ex¬ 
amined in the present case-control study. 

MATERIALS AND METHODS 

Husbands smoking habit of 37 cases of women died of lung cancer in Kamakura and 
Miura (13 cases in Kamakura, 1980-1983 and 24 cases in Miura, 1973-1981) were 
compared with 74 cases died of cerebrovascular disease during the same period. 

The cases and the controls were matched to age (year of birth), year of death (± 
2.5 years) and the district. Cerebrovascular disease cases were selected as cont¬ 
rols because the disease is known to be related neither to active nor to passive 
smoking. Interviews were conducted by trained local public health nurses and mid- 
wives using standard questionnaires. Mantel-Haenszel odds ratio was calculated for 
relative risk (r.r.) with 90X confidential intervals. 

RESULTS 

Active smoking (direct smoking) 

24.31 of women smoked in case group (smokers 9, non-smokers 28), and 16.2X smo¬ 
ked in control group (smokers 12* non-smokers 62)* relative risk (r.r.)(H.H.odds 
ratio) being V.66 (0.73-3.76). 

Passive smoking (indirect smoking) 

The husbands smoking status was available for 29 cases out of 37 cases and for 
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54 cases out of 74 controls. Before conducting the analysis a survey was made 
for 133 smoking men to study how many cigarettes were smoked daily at home. The 
result showed that none of the smokers of less than four cigarettes a day smoked 
at home. Since the purpose of our study is to examine the effects of passive 
smoking at home, the smokers kho smoked at least five cigarettes a day were con¬ 
sidered as "smokers at home" in the present study. 

When the lung cancer risk for non-smoking women was observed according to the 
smoking habit of their husbands. The relative risk (r.r. );(M.H.odds ratio) was 
2.25 (0.91-7.10) for non-smoking wives with smoking husbands compared to non-smo¬ 
king wives with non-smoking husband. Observation by number of cigarettes smoked 
per day revealed that r.r. for "less than 19 cigarettes" was 1.16 (0.28-4.84)(R> 
O^^SlJ^cases 3, cont. IT), and/or “more than 20 cigarettes** 3.35 (1.17-9.67)(P* r 
0.051 Kcases 15* cont. 19T7( chi-square value for trend 4.06 ^<0.05^. The relati¬ 
ve risk of lung cancer in women who themselves smoke was 4.25 (1.22-14.83) (P« 

^ O.059)(cases7, cont.7). {chi-square value for trend 5.46) (K0.05). 

When stratified by age groups the relative risk was 1.39 (0.29-4.91) in non¬ 
smoking women with husbands smoking "less than 19 cigarettes a day". It was 3.16 
(1.06-9.60) when husbands smoked "more than 20 cigarettes a day% chi-square va- 
<Jue for trend being 3.90 (P<0.05). r.r. (M.H.odds ratio) for “smoking women" / 
was 4.73 (1.22-15.35)(P< 0.05). The chi-square value for trend Including smoking 
women'was $.48 (P<0.05). ^ 

When both age groups and districts were stratified, r.r. (M.HLodds ratio) was 
2.58 (0.44-5.70): when husbands smoked "less than 19 cigarettes" and 3.09 (1.04- 
11.81) when husbands smoked **20 or more cigarettes daily”. The chi-square value 
fo/trend was 4.25 (P<0.05). The relative risk for smoking women was 5.50 (1.06- 
17|30). The chi-square value for trend including smoking women was 5.17 (PC0.05). 

DISCUSSION 

A case-control study on passive smoking and lung cancer in women was conducted 
in two cities distinctly different with regard to social environment. When both 
districts (social environment) and age group were stratified* relative risk of 
lung cancer In non-smoking wives was shown to be 2.58 when husbands smoked "less 
than 19 cigarettes a day" and 3.09 when husbands smoked "20 or more cigarettes a 
day". The relative risk of active smoking (direct smoking) was 5.50 which was 
higher than the effect of passive smoking. Although study size is quite small.the 
present study might to considered to provide an another evidence favoring the pa¬ 
ssive smoking and lung cancer hypothesis. Smoking at home shuld therefore be re¬ 
stricted strictly In Oder to prevent non-smoking family members from suffering 
unnecessarily from lung cancer and other selected diseases. . 
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Shimizu, H., Morishita, M., Mizuno, K., Masuda, T., Ogura, 
Y., Santo, M., Nishimura, M., Kunishima, K., Karasawa, K., 
Nishiwaki, K., Yamamoto, M., Hisamichi, S. and Tominaga, S., 
"A Case-Control Study of Lung Cancer in Nonsmoking Women," 
Tohoku Journal of Experimental Medicine 154: 389-397, 1988. 

This case-control study of women in Nagoya, Japan (90 
nonsmoking cases and 90 age-and hospital—matched controls) was 
conducted to investigate the significance of "passive smoking" and 
other factors in relation to lung cancer etiology. 

Elevated RRs were reported for smoking by case's mother 
or husband's father living with the case (RR = 4.0, p < 0.05 and 
RR = 3.2, p < 0.05, respectively) [CIs were not given]. No 
association was reported for lung cancer risk and husband's smoking 
(RR = 1.1) or for ETS exposure at work (RR = 1.2). 

A RR of 4.8 (p < 0.05) was reported for occupational 
exposure to iron or other metals; an elevated, statistically 
nonsignificant RR of 3.3 was reported for occupational exposure to 
coal, stone, cement, asbestos, or ceramics. The authors stated 
that no appreciable differences in food intake were observed between 
cases and controls, although the assessment of dietary differences 
was not detailed. The authors also present calculations for 
statistically nonsignificant elevated risks associated with the 
use of kerosene (RR = 1.6) and coal (RR = 1.7) in the household 
heating system. An elevated RR of 2.0, which was not statistically 
significant, was reported for personal history of silicosis. 
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11ISAM 1 CHI, S and Tominaoa, S. A Case-Control Study of Lung Cancer m 

XoHtmoJeing ll'omm. Tohoku J. exp. Med.. 1988, 154(4), 389-397-A case- 

control study of Japanese women in Nagoya was conducted to investigate the 
significance of passive smoking and other factors in relation to the etiology of 
female lung cancer. A total of 90 nonsmoking patients with primary lung cancer 
and their age- and hospital-matched female control* were asked to fill in a 
questionnaire in the hospital. Elevated relative risk (RR) of lung cancer wa* 
observed for passive smoking from mother (RR = 4 0; p < 0.05) and from husband s 
father (RR = 3;2; p<0.05). No association was observed between the nsk of 
I ung cancer and smok ing of husband or passive smoke exposure at work. Occupa¬ 
tional exposure to iron or other metals also showed high risk (RR = 4.8 : p < 0.05). 
No appreciable differences in food intakes were observed between ca$es and 

controls.---lung cancer; women : nonsmoker; panive smoking: metal 

exposure 
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The causes of lung cancer in Japanese women have not been clearly 
identified. It is widely accepted that cigarette smoking is causally associated 
with lung cancer, but the increasing trend in the incidence of lung cancer in 
Japanese women cannot be explained by smoking alone. The proportion of 
smokers among Japanese women remained around 15% during the last thirty 
years (Tominaga 1982) and the most predominant histologic type of lung cancer 
among them was adenocarcinoma, which was considered to be more weakly 
associated with smoking as compared to lung cancer of other cell types (Shimizu 
1983: Nakamura et al. 1986; Shimizu et al 1986). 

Several studies have been conducted with emphasis laid on passive smoking 
and lung cancer since the first positive result* were presented by Hirayama (1981) 
and Trichopoulos et al. (1981). Some of these studies showed a clear association 
of passive smoking with lung cancer (Correa et al. 1983; Oarfinkel et al. 1985 : 
Akiba et al. 1986 ; Inoue et al. 1986). However, the results of other studies were 
equivocal or negative (Garfinkel 1981; Rabat and Wynder 1984 ; Koo et al. 1984 ; 
Wu et al. 1985; Lee et al. 1986). 

This paper reports a case-control study of lung cancer in Japanese nonsmok¬ 
ing women, in which passive smoking and other factors such as occupational 
history, domestic heating system and dietary habits were investigated. 

Materials and Methods 

Our case* consisted of female patienu with primary lung cancer who were treated in 4 
hospitals in Nagoya from August 1982 to July 1985. One of the hospitals (Aichi Cancer 
Center Hospital) was a cancer hospital and the remaining three were general hospitals. 
Nagoya is the fourth largest city in Japan with a population of 2.1 million and Located in 
the middle of the main island, Honshu. 

During the above period 118 female lung cancer patienu were pathologically identified 
The physicians or nurses asked all of them to fill in a questionnaire for this study on the first 
or second day of admission to the hospitals. Out of 118 lung cancer patienu 4 refused to 
fill in the questionnaire and 24 reported that they were current or exsmokers. The remain¬ 
ing 90 nonsmoking patienu were selected as the cases for the following analyses. The 
questionnaire mainly consisted of the questions about smoking, occupational history, 
dietary habit*. personal disease history and about the kinds of fuel for cooking. As regards 
passive smoking, we asked them about the smoking habiu or the number of cigarettes 
smoked per day bv parents, siblings, children or husband's parenu in the home. We also 
asked them about the length of time which the woman spent with her husband in the same 
room, the period of married life and the number of cigarettes smoked by her husband. The 
passive smoke exposure at working places was assessed only in terms of the presence or 
absence of smokers. As regards dietary history, we asked the frequency in recent five years 
of intake of food items and divided into four categories (no intake, 1 or 2 days/week, 3 or 
4 days week, and almost every day). We asked directly the number of glasses of milk and 
the number of oranges taken per week. 

The 90 lung cancers included 69 adenocarcinomas (77%), 13 spuamous cell carcinomas 
(14%). 4 large cel) carcinomas (4%), 3 small cell carcinoma (3%) and I adenoid cystic 
carcinoma (l%> The number of cases in the age group of 30-39. 40-49, 50-59. 60-69. 70- 
79 and 80-years were 3 (3%). 16 (17%), 28 (31%). 27 (30%). 14 (16%) and 2 (2%) 
respectively The minimum and maximum ages of the cases were 35 and 81 years and those 
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of controls were al^o and 81 year^. respect ively. The mean age at admission veon 

for ca*es and 58 years for control. 

As a control we asked female impatient* other than those with lung cancer in the some 
or adjacent words of the hospital to fill in the questionnaire as we did for hmc cancer 
patients (i.e.. potent ml control} We selected two controls matched in term* of hospital 
Uhe same hospital). age ( ± 1 year), and Hate of admission for each case from these potential 
controls. For 17 we could find only one control which satisfied the criteria: The 
controls finally used for this analysis comprised 163 patients with the following diseases : 
breast cancer 67. (41%):; diabetes mellitus, 11 (7%); stomach cancer. 11 (7%»: hepatitis 
and other liver diseases. 8 (5%) ; malignant lymphoma. 7 (4%); hean disease# 5. (3%); 
hypertension 5. (3%); gall stone. 4 (2%) ; colorectal cancer 3. (2%): cancer ot the uterine 
cervix 3. (2%) : and others 39. (24%). 

The logistic regression method was applied to this individually matched case-control 
study and odd* ratio was computed as estimated relative risk for each variable (Breslow et 
al. 1978: Breslow and Day 1980), The statistical significance was determined by using 
two-sided p valbes. 


Results 


Table 1 shows the risk of female lung cancer for several types of passive 
smoking. Wh en tbe mother of a case was a smoker, the relative risk of lung • 
^cancer was 4.0 (p<0.05). However, the risk was not elevated when her father 
was a smoker (RR=1.1). High relative risk was observed when the husband’s/ 


£ther IjvingwitJ 
mother or husb&r 


^ca^J^^efinj. 

lather was a smoker,”the relative risk was 3.3 (p<0.01); 


There was no association between the risk of lung cancer and smoking by husband, 
siblings or children in the home. 

Passive smoke exposure at work was not clearly associated with female lung 
cancer, although the relative risk was slightly elevated (RR= 1.2)j 

Table 2 shows the combined effect of household smoking by mother and 


Table 1 . Relative risks (HR) of lung cancer in nonsmok¬ 
ing women for terveral type* of tobacco smoke 
crpoeurt 


8moker 

Frequency in 
controls (%) 

RR 

In the home: 



Husband 

56 

n 

Father 

41 

1.1 

Mother 

3 


Husband's father 

6 


Husband's mother 

4 

0.8 

Son(s) or daughter's) 

40 

0.8 

Brothers) or ststerfft) 

32 

0.8 

Someone at working place 

35 

1.2 


•p<0 06. . 


* 
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Table *2. Relative rub of lung cancer in nonsmoking 
women for smoking by mother and husband t 
father in the home 



Smoking by husband s father 


<-) 

( + ) 

Smoking by mother * * 

< + > 

1.0 

6.3 

2.8 


*p <0.05 


husband's father. Both of these two variables showed a relatively high risk 
independently. Portico laxly, the risk for smoking by husband’s father in the ^ 
f absence of smoking by mother was significantly elevated (RK=:3.9, p<0.05). 
However, no synergistic effect of the above two variables was observed. 

About 60° o of the respondents had occupations. No difference was found in 
the distribution of the occupational categories between cases and controls. 
However, histories of occupational exposure to specific substances showed high 
risks of lung cancer. The relative risk for exposure to iron or other metals was 4.8 
(p<0.05), although the frequency of such exposure was very low in controls. 

The relative risk for exposure to coal, stone, cement, asbestos or ceramics was 3:3. 
but it was not statistically significant 

For the analysis of dietary habits, cut points dividing into tawer two and 
higher two categories are arbitrarily chosen in general! We selected the 8/week 
or more as cutpoint for mandarine oranges in winter and odds ratio of milk was 
computed for the daily intake. Table 3 shows that there is neither positive nor 
negative association with food items investigated here. Only chicken showed the 
low risk of 0.7. W T e observed no dose-response relationship for these variables. 

The personal medical history of silicosis showed the relataive risk of 2.0, but 


Table 3. Relative risks (RR) of lung cancer m nonsmoking women in 
relation to the frequency of food intake 


Food item 

Frequency 
of intake 

Frequency of intake 
in control* (%) 

RR 

Green-yellow vegetables 

i3d w 

86 

0.9 

Fruii 

i3d w 

86 

1.2 

Orange (mandarine) 

^8 w 

77 

1.0 

Milk 

£1 glass/d 

76 

1.0 

Fish 

* 2s3d ‘w 

» 

1.0 

Pork 

i3d w 

22 

1.0 

Beef 

i3d w 

20 

1.0 

Chicken 

*3d w 

40 

0.7 


d. day* ; *. weeks. 
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Table 4. Relatne risks (RR)' of lung cancer in 
nonsmoking women for type of household 
heating system used in recent years 


Type of household 
heating system 

Frequency in 
controls (%) 

RR 

Gas 

32 

10 

Kerosene 

86 

1.6 

Coal or charcoal 

8 

1.7 


Table 5. Relative risks (RR) of lung cancer m nonsmoking women in 
relation to the selected factors (n = So) 


Factor 


RR 

Chide 

Adjustedf 

Smoking by mother in the home 

3 0 

2.1 

Smoking by husband's father in the home 

3.5* 

32* 

Occupational exposure to iron or other metals 

2.3 

2.4 


fRR of each factor adjusted for other two factors after excluding the pairs 
in which one of the factors had unknown values. 

•p<0.05 


it was not statistically significant. The risk for histories of both chronic bronchi¬ 
tis and asthma was 0.8, and the risk for history of tuberculosis was 111 . 

No appreciable difference was observed between cases and controls in the type 
of household heating in childhood and in the kinds of fuel for cooking in 
adulthood. However, a recent use of a kerosene or coal (charcoal) stove for 
household heating showed a somewhat higher risk (RR = 1.6 and 1.7. respectively). 
However, neither of them was statistically significant (Table 4). 

The frequency of using cooking oil was almost the same in cases and controls. 

To confirm the risk associated with each variable described above, we computr 
ed the relative risk by using the multiple logistic regression analysis for the main 
3 variables. Table 5 shows that the results are almost the same as those in 
univariate analysis. 

Discussion 

The pretence of a smoking family member does not necessarily indicate that 
exposure to a sidestream of cigarettes has actually occurred. To know the level 
of passive smoking, measurement of concentration of cotinine in the urine is useful 
(MaUukura et al. 1964 ; Wald et al. 1984). However, it is very hard to assess the 
passive smoking level over a period of several decades because the half-life of 
serum cotin ine is 72 hr. In this analysis we used only the information on smoking 
history of the respondents, their family members and their colleagues at working 
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places. 

In this study we found a positive association between lung cancer in 
nonsmoking women and the smoking history of family members, especially that of 
mother and husband s father. As Japanese children usually spend much longer 
time with their mother than other family members do, mother's smoking may be 
a representative index of passive smoking before leaving home at around 20 yean 
of age. Recently we found that the saliva cotinine level of nonsmoking school- 
children is not high when their fathers were smoken but high when their mothen 
were smokers in Miyagi; a district of northeastern Japan (unpublished data). 
After marriage, 35% of women in controls lived with their husband’s parents. 
The final proportion of control women whose husband’s father smoked cigarettes 
in the home was as small as 8%, but that (18%) of cases was somewhat larger. 
The husband s father may have retired already and may have stayed home much 
longer than the husbands. There is a possibility that Japanese women may be 
more frequently exposed to the smoke of cigarettes by their husband’s father than 
that bv their husband: 

We assessed the total length of period which a woman spent with her husband 
from the length of the period of marriage and the hours during which she lived in 
the same room, but no difference was found between cases and controls. 

No dose-response relationship was observed between the risk of lung cancer 
and the history of smoking of mother or husband’s father. Usually the respon¬ 
dents remember whether their mother or their husband’s father were smokers, but 
they may be unable to recall the exact number of cigarettes smoked by their 
mother (especially in childhood) or husband’s father in the home. 

It has been suggested that beta-carotene and preformed vitamin A decrease 
the risk of lung cancer (Smith 1982 ; Hinds et al. 1984). We asked a very simple 
question concerning the frequency of green-yellow vegetable intake, which has 
been referred to as a protective factor against lung cancer in a large cohort study 
of Japan (Hirayama 1982). No association was observed between this variable 
and female lung cancer risk in our study. Most of the respondents had green- 
yellow vegetables very frequently and we found no difference between cases and 
controls. There was no dose-response relationship between the frequency of 
intake of green-yellow vegetables and lung cancer risk. 

We also assessed the efficacy of vitamin supplements over a period of more 
than one year in this analysis, and found the risk of 0.5i However it was not 
statistically significant 

Other dietay factor such as vitamin C and cholesterol may be related to the 
development of lung cancer (Hinds et al. 1983, 1984 ; Byers and Graham 1984), 
but no appreciable association was observed between the risk of lung cancer and 
the intake of food items listed in this study. To evaluate the effect of dietary 
habits, more precise measurement of food intake is needed. 

A slightly elevated risk for disease history of silicosis is consistent with the 
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data in recent report (Finkelstein et ai. 1982 : Lynge et aL 1986). despite the fact 
that our results were hiised on the information reported by the respondents and 
that the number uf raises with silicosis was very small. An excess risk of 
adenocarcinoma of the lung \va* obsen'ed previously for those with occupational 
exposure to iron or other metals in Nagoya area (Shimizu 1983). Even if the risk 
for these occupational exposure is confirmed rontribution of these factors is small 
because the frequency of such exposure is very low in Japan 

Possibly then i> some bias in our study: Lung cancer cases were not derived 
from general population but from the patients of a limited number of hospitals. 
The proportion of adenocarcinoma patient* in our series was ten percent larger as 
compared with that ;n total lung cancer patients of this area. The proportion of 
squamous cell carcinoma showed an opposite tendency (Karasawa 1985). We 
selected the control^ from the same hospitals considering that both cases and 
controls in the same hospital mav have similar backgrounds. However, one of the 
hospital 1 was a caw-: hospital and we had to include many breast cancer patients 
in the controls. For this reason we compared the status of passive smoking among 
the breast cancer patients with that among other controls, but we found no 
difference. Furthermore, the risk of lung cancer for the survivors of cancer of the 
breast was not high when assessed by the data of a population-based cancer 
registry (Takano and Okuno; personal communication). 

Our study showed that the exposure to tobacco smoke from household 
members (i.e., mother or husband s father); could be associated with female lung 
cancer. As the precise situation of passive smoking in the home or other places 
is still unclear, further studies are needed to clarify the significance of passive 
smoking in relation to the etiology of lung cancer in Japanese women. 
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Svensson, C., Pershagen, G. and Klominek, J. , "Smoking and 
Passive Smoking in Relation to Lung Cancer in Women," Acta 
Oncoloqica 28(5): 623-629, 1989. 

In this population-based case-control study, conducted 
in Stockholm county, Sweden, 210 cases and 209 age-matched 
population controls were questioned via interview. The study's 
purpose was to investigate "the association between female lung 
cancer and some possible etiological agents." Cases were identified 
in the area's major hospitals; controls were chosen at random from 
the county population register. For the ETS analyses, a hospital 
control group was sometimes included as well; this group consisted 
of women with suspected lung cancer who had been investigated and 
found not to have lung cancer. Questions included in the interview 
concerned diet, "exposure to ETS" (including domestic exposure 
during childhood and adult domestic and workplace exposure), 
smoking, and residential history. All but two of the cases were 
histologically or cytologically confirmed; carcinoids and 
unconfirmed cases were excluded from the ETS analyses. 

No statistically significant RRs for ETS exposure indices 
were reported in never-smoking women; only 38 of the 210 cases had 
never smoked. Two indices assessing "lifetime exposure" were 
presented: exposed as child or adult RR = 1.4 (95% Cl 0.2-2.5), 
and exposed as child Mid adult RR = 1.9 (95% Cl 0.2-3.7) . Regarding 
childhood exposure, for father smoking during childhood, an overall 
RR of 0.9 (95% Cl 0.4-2.3) was reported; for mother smoking during 
childhood (only 3 cases), the reported RR = 3.3 (95% Cl 0.5-18.8). 
Workplace exposure was not discussed separately, rather, the 
authors presented two indices: exposure as adult at home or at 
work, RR = 1.2 (95% Cl 0.4-2.9), and exposure as adult at home and 
at work, RR = 2.1 (95% Cl 0.6-8.1). 

Although diet was included in the questionnaire, it was 
not discussed in the publication. 
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SMOKING AND PASSIVE SMOKING IN RELATION TO 
LUNG CANCER IN WOMEN 

C. Svens son , G. Pershagen and J. Klominek 


Abstract 

In a population based case-control study the association be¬ 
tween female Ibng cancer and some possible etiological agents, 
was investigated. 2)0 incident cases in Stockholm county. Swe¬ 
den. and 209 age-matched population controli were interviewed! 
about their exposure experiences according to a structured ques¬ 
tionnaire A strong association.between smoking habits and lung 
cancer risk was found for all histological subgroups. Relative 
risks for those who had smoked daily during at least one year 
ranged between 3.1 for adenocarcinoma to 33.7 for small cell 
carcinoma ini a comparison w'ith never-smokers All histological 
types showed strong dose-response relationships for average 
daily cigarette consumption! duration of smoking, and cumula¬ 
tive smoking There was no consistent effect of parental smoking 
on the lung cancer nsk in smokers. Only 38 cases had never, been 
regular, smokers and the nsk estimates for exposure to environ¬ 
mental tobacco smoke were inconclusive. The high relative 
risks of small I cell and squamous cell carcinoma associated with 
smoking may have implications for nsk assessments regarding 
passive smoking. 

Key words; Lung carcinoma, smoking, environmental tobacco 
smoke,, case -control. 


Carcinoma of the bronchi and lungs (lung cancer) is a 
common and highly lethal malignant disease. The domi- 
nating role of smoking as causative factor is established 
through numerous studies. The incidence is generally 
much higher among men, but in the USA lung cancer is 
now replacing breast cancer as the leading cause of cancer 
mortality among women (J). Among Swedish women the 
trend for annual increase of lung cancer is second only to 
malignant melanoma of the skin (2). 

Many studies have shown that adenocarcinoma consti¬ 
tutes a greater proportion of the lung cancer incidence in 


females than in males (3). The difference can partly be 
explained by differences in smoking habits between the 
genders, but there are some indications that a similar 
pattern can be seen im non-smokers (4, 5). 

During the last few years several studies have indicated 
that ‘passive smoking' or exposure to environmental to¬ 
bacco smoke (ETS} may be of etiologicaliimponance. The 
findings have recently been evaluated (6)i Most of the 
studies have focussed on the effects of ETS exposure 
during adulthood, but some data suggest an effect of 
childhood exposure both in smokers and non-smokers 
(7,8). 

To further investigate the effects on women of smoking 
and other possible etiological factors for King cancer, such, 
as ETS and radon exposure in the home, and 1 possible 
protective effects of some dietary components, we per¬ 
formed a population based case-control study . The first 
part of the study, addressing the risks associated with 
smoking and ETS, is presented in this paper. 


Material and Methods 

The study included Swedish-speaking women living in. 
Stockholm county between 1983 and 1986. Persons in the 
county with suspected or newly delected lung cancer are 
as a rule referred to one of three clinical departments of 
lung medicine (Karolinska, Huddinge, and Sodersjukhu- 
set), or to the Department of Thoracic Surgery (Karo- 
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linskaffor further investigation and/or treatment To be 
included in the present study, the subjects should be in a 
physical and mental condition that allowed an interview 
lasting between one half to one hour. 

Suspected and confirmed cases were interviewed in the 
hospital wards. For inclusion in the study the diagnosis 
should be confirmed microscopically or by unambiguous 
chest radiograms in conjunction with a typical clinical 
course. The majority of interviews were made before the 
diagnosis was confirmed. When a case was confirmed and 
included in the study, a population control bom on the 
same day was chosen at random from the population 
register in Stockholm county. If she could not be traced or 
refused to participate, she was replaced by another wom¬ 
an, who was selected and contacted in the same manner. 
The controls were interviewed by the same persons that 
interviewed the cases. The control! interviews were made 
dunng a personal visit (58 9t) or by telephone. 

A hospital control group was also included in some of 
the analyses pertaining to ETS-exposure. This group was 
selected among those patients with suspected lung cancer 
who were interviewed; but for whom the subsequent, in¬ 
vestigation ruled out this diagnosis. 

The cases and! hospital controls were interviewed dur¬ 
ing September 1983-December 1985. The last population 
control was interviewed one year later. The time lag 
between interviews of casts and population controls was 
mainly caused by the interval between admittance of a 
patient to a clinic and definite confirmation or rejection of 
the preliminary diagnosis. Eighty-six percent of the study 
subjects were interviewed by two physicians (CS and JKn 
The remaining subjects were interviewed by two other 
physicians. 

A structured questionnaire was used for the interviews. 
It'COntained questions about frequency of consumption of 
food-stuffs rich in vitamin A, carotenoids, and vitamin C. 
exposure to ETS, smoking, and data on all dwellings in 
which a subject had lived for more than two years con¬ 
tinuously. Exposure to ETS was assessed through ques¬ 
tions about domestic exposure during childhood as well as 
domestic and work environment exposure during adult 
life. The criterion for being classified as a smoker was that 
the subject should have smoked daily for at least one 
year. 

Statistical evaluation was made with the computer pro¬ 
gram EPILOG (9). Relative risks (rate ratios) were mainly 
estimated by stratified analyses with the extension for 
trend of the Mantel-Haenszel procedure (10* 11). In the 
trend analysis the exposures were scored 1, 2, 3* etc. In 
the matched analyses the exact method for computing 
confidence intervals (Cl) described by Mieuinen was used 
(12); In the unmatched analyses Cornfield's method was 
used (13). For some of the analyses multiple logistic re¬ 
gression models were used as well (.14). Significance inter¬ 
vals presented in the article arc two-sided and 95Cl are 
used throughout. 


Results 

The study finally included 210 cases and 209 population 
controls In addition, 191 interviewed patients were 
shown not to have King cancer. For 9 patients primary 
lung cancer could neither be confirmed nor excluded. 
Seven subjects refused interview and 5 could not be inter¬ 
viewed because of their medical conditiom 
One hundred and seventy-five (849£) of the population 
controls were first hand choices. One control did not have 
a corresponding case, since the case had to be excluded 
during the analysis, when an autopsy revealed primary 
carcinoma of the colon with pulmonary' metastases and 
not primary lung cancer. For two cases no controls w illing 
to be interviewed were found. 

Table 1 shows the microscopical classification of the 
cases. All but two were histologically or cytologically 
confirmed. In one of these an autopsy showed character¬ 
istic macroscopical changes of malignant nature, but un¬ 
fortunately a microscopical investigation was not made. 
Adenocarcinoma was most common and constituted ap¬ 
proximately one-third of the cases. The age distribution 
was similar in the different histological groups. 

Table 2 displays the diagnoses for the non^lung cancer 
patients along with their smoking status. Malignant dis¬ 
ease other than lung cancer was the most common cause 
and constituted approximately one-fourth of this group of 
patients. An additional 17, patients in this group had a: 
malignant disease although not directly associated with 
their respiratory ailments and consequently not the reason 
for their hospitalization. Table 2 also shows that the pro^ 
portion of smokers among the population controls was 
smaller than for the non-lung cancer patients., 

Smoking. All analyses pertaining to smoking were made 
using the population controls only. The relative risk for 
lung cancer for those w-ho had< ever smoked'vs. never- 
smokers was calculated both in a matched analysis and in 
an unmatched analysis adjusted for age. The two methods 
yielded similar results, e.g. the risk estimate for all lung 
cancers was 5.8 (Cl; 3.4-10.3) in the matched analysis and 
(Cl: 4.0-10.5) in the unmatched. The highest risk was 
seen for small cell cancer (33.7, unmatched) and the loft ¬ 
iest for adenocarcinoma (3.1* unmatched) The mean age 
for the cases, who were never-smokers, was higher than 
for those who had ever smoked (66.3 vs. 61.7, p=0.009). 

Table 3 shows the dose-response relationships for dif¬ 
ferent types of lung cancer with average daily cigarette 
consumption as exposure variable. Subjects who had 
stopped smoking more than two years prior to the inter¬ 
view (for population controls two years before the inter¬ 
view of the corresponding case) were classified as ex¬ 
smokers. Small cell and squamous cell carcinomas 
showed the strongest'trend of increasing relative risk with 
increasing smoking intensity. For some of the estimates 
the Cl was very widfc because of the small number of 
never-smokers among the cases, especially among those 
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Tahiti 


Lung cancer cates among women m Stockholm counn according to histological type of tumor and diagnostu 

verification 



Htstol 

evidence 

Cytol 

evidence 


Nb microse. 
evidence 

Total 


Mean 

age 

(years) 

n 

7c 

n 

7c 

n 

7 

n 

7f; 

All cases 

148 

70j5 

60 

28.6 

2 

1.0 

210 

100.0 

62.5 

Squamous cell 

41 

77.4 

12 

22.6 

0 

0.0 

53 

25.2 

63.7, 

Small cell 

30 

66.7' 

15 

33.3 

0 

0.0 

45 

21.4 

62.6 

Adeno 

55 

76.4 

17 

23.6 

0 

0.0 

72 

34,3 

61.6 

Other 

22 

55.0 

16 

40,0 

2 

5.0 

40 

19 0 

62.3 


Table 2 

Diagnoses and smoking among female non-lung cancer patients 
interviewed at departments for pulmonary diseases in Stockholm 
county-os-well'as proportion of smokers among population con¬ 
trols 


Diagnosis 

n 

7c 

Smokers 

7c 

Malignant tumor. 

47 

24.6 

59.6 

Breast 

13 

6,8 

46.2 

Gynecological 

Pneumonia or other 

1:1 

5:8 

54.5 

respiratory infection 
Unspecified pulmonary 

35 

18:3 

54.3 

infiltration 

23 

12.0 

65:2 

Benign tumor or cyst 

22 

m.5 

40:9 

Pleunus 

8 

4.2 

50.0 

Tuberculosis 

5 

2.6 

60.0 

Sarcoidosis 

5 

2.6 

20 0 

Haemoptysis 

5 

2.6 

100.0 

Chronic bronchitis 

5. 

2.6 

100.0 

Bronchiectasis 

4 

2.1 

75,0 

Atelectasis 

4 

2:1 

25.0' 

Other specified diagnosis 

24 

12 6 

67.0 

Unspecified diagnosis 

4 

2.1 

50,0 

Total 

191 


58.1 

Population controls 

209 


42.6 


with squamous or small cell cancer. Nevertheless, the 
lower limit of the Cl was 2.9 and 6.9 respectively for the 
lowest smoking category within these groups of cancer. 
Only one control belonged to the highest exposure cate¬ 
gory, why the risk estimates for this category became 
very imprecise. 

Average daily consumption of cigarettes was highly 
correlated to cumulated smoking (r*0.90, Cl: 0.88—0.92) 
and to duration of the smoking habit (r=0.73, Cl: 
0.68-0.77), As a consequence of the high correlations the 
dose-response relationships were similar for these expo- 
sure measures. 

The influence of the age at debut of daily smoking on 
relative risk is shown in Table 4. The risks are adjusted for 


duration of smoking. No statistically significant associ¬ 
ation could be found between smoking debut and nsk 
although almost all point estimates of relative risk were 
higher for those starting before 25 years of age than after. 
Analyses were also made with simultaneous adjustments 
fori age and intensity of smoking The results were similar 
in bothitypes of analysis, although the nsk estimates were 
somewhat higher when the latter type of standardization! 
was used. This could be expectedas persons with an early 
debut also had a higher cumulated exposure within each 
age stratum. Other age stratifications were analysed, but 
the results were similar to those presented. 

The effect of smoking cessation on relative risk of lung 
cancer is shown in Table 5. Few subjects, especially, 
among the cases, with an average daily consumption of 
more than 10 cigarettes had ceased to smoke. The data 
indicated a considerable decrease in nsk already within 10 1 
years of smoking cessation compared to 'Continued smok¬ 
ing. There seemed to be a stronger effect of smoking 
cessation for squamous and small cell carcinomas than for 
the other histological types. 

Environmental tobacco smoke. Risk estimates of lung 
cancer associated with ETS were mainly calculated: for 
cases and controls who had never been daily smokers, but 
for exposure to ETS during childhood calculations were 
also made for smokers. To increase power, the risk esti¬ 
mates presented for never-smokers were calculated with 
an expanded control group consisting of population con¬ 
trols and those non-lung cancer patients, who did not have 
any malignancy. The estimates arrived at when using only 
the population controls were quite similar. The carcinoids 
and the microscopically unconfirmed cases were excluded 
from the risk calculations pertaining to ETS. 

Table 6 shows estimates of relative risk for smokers 
associated with exposure to ETS from the parents. Sub¬ 
jects with a smoking father only, were classified as ex¬ 
posed to low levels while subjects with a smoking mother 
were classified as exposed to high levels regardless of the 
smoking status of the father. No significantly increased 
relative risk was seen in any of the exposure groups. 
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Table 3 

Relative risk [RR) for lung cancer among women in Stockholm county in relation to average daily, cigarette consumption' 



Never- 

smokers 

n 

Ex-smokers^ 

Current smokers 





p for 
trend t 

n 

RR 

<959* Cl) 

>0-10 cig/d&y 

>10-20 cig/day 

>20 cig/day 

n 

RR 

(959* Cl) 

n 

W* Cl) 

n 

RR 

(959* Cl) 3 

All cases 

38 

30 

2.6 

42 

4.6 

81 

12.6 

19 

59.0 

<1 4x]0‘“ 




(1 4-5,1) 


(25-9.3) 


(6.5-25.2) 


(7.6-) 


Squamous cell 

5 

6 

4.0 

10 

9.7 

28 

36.2 

4 

96 0 

<3 8x 10*“ 




(U0-16.9) 


(2.9—45.9) 


(12.0-168.9) 


<6.$M 


Small cell 

2 

5 

9.1 

13 

33.7 

20 

72.1 

5 

215.8 

<1.8xl0"’ k 




(1.4—69 7) 


(6.9-265.3) 


(11.9-452.6) 


(18 3-) 


Adeno 

22 

12 

1.8 

12 

2.2 

22 

5.4 

4 

19.7 

<1.7* lO"" 




(0.8-4.3) 


(I.Oj-5.8) 


(24-13.2) 


(1.7-) 


Other 

9 

7 

2.5 

7 

3.6 

11 

7.5 

6 

82:5 

<8.0x10^ 




(0.8-8.1) 


(1.1-13.4) 


(2.2—24.3) 


(7.6-) 


Controls 

120 

36 


30 


22 


1 




1 The estimates are adjusted for age. Subjects who had stopped smoking more than 2 years before the interview (for controls 2 years 
before the interview' of the matched case) are classified as ex-smokers, 

2 Ex-smokers not included in calculations of linear trend The exposures were scored 1, 2, 3 and 4. 

3 Upper confidence intervals not given because of imprecision of estimates due to the small number of individuals in the high exposure 
stratum. 


Table 4 


Relative risk (RR) for lUng cancer among women, in Stockholm county associated with age at 

debuie of daily smoking' 



>25 years 
n 

19-25 years 

-18 years 

p for 
trend 3 

n 

RR 

(95 9* Cl) 

n 

RR 

(95 9* Cl) 

All cases 

32 

58 

2.0 

52 

1.2 

0.9 




(0.8-5.3) 


(0.5-2 8) 


Sqpamous cell 

9 

18 

2 0 

15 

li.l' 

0.9 




(0.6-7.3) 1 


(0.3-3.8) 


Small cell 

7 

18 

2.2 

13 

1.3 

0,9 




(0.6-8.4)i 


(04-4.9) 


Adeno 

10 

11 

1.6 

17 

13 

0 6 




(0.4-6,0) 


(0.4—4.4) 


Other 

6 

n 

2:2 

7 

1.0 

0.7 




(0.V9.9) 


(0.2-4.2)i 


Controls 

18 

14 


21 




1 Stratified analysis adjusted for duration of smoking. Subjects who had stopped smoking more 
than 2 years before the interview (for controls 2 years before the interview- of the matched case) 
are excluded. 

2 The exposures were scored 1, 2 and 3. 


although ail risk estimates exceeded 1.0 in women with 
smoking mothers. 

In never-smokers, adenocarcinoma constituted the 
dominating histological group with 22 (57.9%) of the total 
of 38 carcinomas. There were only 5 squamous cell and 2 
small cell carcinomas, making specific analyses of these 
histological groups unfeasible. 

Table 7 shows risk estimates for different ETS exposure 


variables among never-smokers. Most of the point esti¬ 
mates of the relative risk were greater than unity but the 
Cl were wide due to the small number of cases. There 
were no significant trends. Multiple regression analysis 
yielded risk estimates very similar to those presented in 
the table. 

There was a significantly increased ‘risk* of being ex¬ 
posed to ETS in the home, if the subject herself was a 
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Table 5 


Relative risk (RR) forlung cancer among women in Stockholm county associated with smoking 
cessation (sc) compared to current smoking (0-2 years after cessation)' 



Current 

smoking 

n 

3-10 years since 
cessation 

n RR 

(9 SK Cl) 

>10 years since 
cessation 

n RR 

{959c Cl) 

p for 
trend : 

All cases 

142 

16 

0.6 

14 

0 3 

0.0004 




(0.2-1.4) 


(0.1-0:6) 


Sqvamous cel! 

42 

5 

0.5 

1 

0.0 

0.0006 




(0.1-1.6) 


(O.o-o 4) 


Small cell 

38 

2 

0.3 

3 

0.2 

0.001 




<0 0-1.3) 


(0 0-0.7) 


Adeno 

38 

5 

0.5 

7 

0.5 

0:06 




(01-1.7) 


(0.2-1.5) 


Other. 

24 

4 

0.7 

3 

0.4 

0.08 




(02-3,2) 


(0:1-16): 


Controls 

52 

13 


24 




' Stratified analysis adjusted for age and average daily, cigarette consumption 
: The exposures were scored 1. 2 and !y 


Table 6 

Relative risk (RRt for lung cancer among ever smoking women, in Stockholm 
county in relation to parental smoking during the first decade of life' 



Unex- 

posed 

n 

Father smoker 

Mother smoker 

p for 
trend 

n 

RR 

(959r Cl): 

n 

RR 

(95* Cl) 

All cases 

94 

57 

0.8 

19 

1.8 

0.9 




(0.3-1 4) 


(0.5-7 0) 


Squamous cell 

27 

17 

0:7 

4 

1.3 

0.6 




(0.3-1.7) 


(0.2-8.8) 


Small cell! 

25. 

13 

0.7 

5 

2.1 

1.0 




(0 3-1.8) 


(0 3-14.0); 


Adeno 

23 

19 

11 

8 

3 0 

0.3 




(0.5-2 5) 


(0.6-21.6) 


Other 

19 

8 

0.4 

2 

U 

0.08 




(0.1-1 3) 


(0.0-20.0) 


Controls 

45 

39 


5 




1 Stratified analysis adjusted for age and average daily cigarette consumption. 
3 Regardless of smoking habits of the father. 

1 The exposures were scored 1, 2 and 3. 


smoker The point estimate for cases was 4.0 (Cl: 1.7—9.3) 
and for controls 3.0 (Cl: 1.5-6.2) For controls there was 
also a significantly increased ‘risk’ of being exposed to 
ETS on the job if the subject had ever smoked (RR 1.9, 
Cl: 1.0-3.7). For cases the corresponding point estimate 
was U (Cl: 0.5-2.6) 

Discussion 

All subgroups of lung cancer were strongly associated 
with smoking. Due to the small number of never-smokers 

42 - 898)05 


among the cases, especially among squamous and small 
cell cancers, and of heavy smokers among the controls, 
the confidence intervals were wide. The magnitudes of the 
risk estimates were greater than, but not incompatible 
with, results from previously published studies on female 
lung cancer (?5—18)i 

Contrary to previous studies (15; 17, 19Vno clear associ¬ 
ation between early smoking debut and! n sk was seen, 
although most of the point estimates were greater than 
> unity when smoking debut after age 25 was used as refer¬ 
ence category. In light of the clear dose-response rcla- 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Table 7 

Relative risk (RR) for lung cancer among never smoking women 
in Stockholm counts in relation to different measures of exposure 
to ETS' 


Cases Controls RR 95# Cl' 


Exposure from the 
parents' 

Unexposed 19 

Father smoker 12 

Mother smoker 3 

Exposure as adult 
Unexposed 10 


At home or at work 17 

At home and at work 7 

Lifetime exposure 
Unexposed 7 

As child'or adult 15 

As child : and adult 12 


98 


1.0 


71 


09 

0.4-23 

5' 


33 

0.5-18.8 

(p for 

trend': 

0.6} 


60 


1.0 


90 


1.2 

0.4-2.9 

24 


2.1 . 

' 0.6-8.1 

(p for 

trend’: 

0.4) 


35 


1.0 


88 


14 

0.2-2.5 

51 


19 

0.2-3.7. 

(P for 

trend’: 

03) 



’ Stratified analysts adjusted for age. 

1 Age 0-9 years. 

5 The exposures were scored 1. 2 and 3. 


tionships in the other studies as well as in studies on men, 
the present findings were unexpected. A possible explana¬ 
tion could be that those who started to smoke at a younger 
age inhaled less deeply or that they to a greater extent 
smoked cigarettes with filter tips. The observed decrease 
in the relative risk of lung cancer after smoking cessation! 
is in agreement with previous observations (16, 18; 20). 

Approximately one-third of all cases were classified as 
adenocarcinoma. Among the never-smokers adenocarcit 
noma constituted almost 60# of the cases. Among the 
current'smokers the corresponding figure was 27#. The 
proportion of adenocarcinoma among the never-smokers 
is in good agreement with several previous studies on 
female lung cancer (5 4 16, 21-23). 

The results pertaining to ETS in the present study were 
not conclusive. The small number of never-smokers 
among the cases could be one important reasonJit should 
be noted, however, that most of the point estimates of 

unity which agree with 
results from previous studies on ETS exposure and with 
risk estimates'concerning ahive smoking (6, 24). 

To reliably estimate the risk associated with ETS, it is 
essential to identify a sufficient number of never-smok¬ 
ers. In the present study, only 38 of the 210 cases had 
never been daily smokers. Four of these were excluded 
from the calculations of risks associated with ETS, since 
they had carcinoids or tumors which were not confirmed 
microscopically. A post hoc calculation of power for de¬ 
tecting a 50% excess risk associated with exposure to 
ETS in the home, showed that it was in fact only about 
10 %. 


For detecting small risks, it is essential to minimize 
misclassification of exposure. The variables characteriz¬ 
ing exposure to ETS used in this study may not be optimal 
in this respect. Both intensity and temporal!aspects of the 
exposure are probably of importance for the outcome. It 
is very difficult, however, to retrospectively quantify ETS 
exposure. The tolerance for tobacco smoke differs be¬ 
tween individuals, and it is not improbable that this can 
influence their exposure estimates. If such individual in¬ 
formation bias exists, it is uncertain whether it leads to 
non-differentia! or systematic misclassificationi There are 
alfeo difficulties involved in assessing the relative impor¬ 
tance of domestic exposure compared to exposure in the 
work environment. 

The high risks found for smokers with a low consump¬ 
tion in this study, and particularly for squamous and small 
cell carcinomas, have implications for the assessment of 
lung cancer risks associated with ETS. Gn one hand, they 
suggest that relative risks of 3 or even higher for squa¬ 
mous and small cell carcinomas in heavily exposed indi- 
viduals may not be unreasonable. On the other hand, they 
make control of confounding by smoking a critical issue. 
A poor control of confounding would be expected to 
primarily give rise to increased risks of these histological 
types. 
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and McKneally, M.F., "Lung Cancer and Exposure to Tobacco Smoke 
in the Household," The New England Journal of Medicine 323: 
632-636, 1990. 

Note: This is the published report on the Varela doctoral 
dissertation. 

This case-control study concerns a subset (191 cases, 
191 controls) of the original study, and reanalyzes the data in 
new ways. The authors state their hypothesis as "to further clarify 
the role of passive smoking in lung cancer." A total of 191 cases 
and 191 controls were included in this report. Cases were 
ascertained using a hospital-based reporting system in New York 
State? all were histologically confirmed. Controls were identified 
using the New York State Department of Motor Vehicles registry, 
and: were matched on age, sex, county of residence and smoking: 
history. Although 32.5% of the interviews were with proxy 
respondents, cases and controls were also matched as to interview 
type. 


A great number of RR estimates were calculated by the 
authors. One statistically significant estimate was reported: 
for at least 25 smoker-years exposure during childhood and 
adolescence (up to age 21), RR = 2.07 (95% Cl 1.16-3.68). For 
spousal smoking status, the reported RR was 0.93 (95% Cl 0.55-1.57). 
For exposure of 150 person-years in the workplace, a RR of 0.91 
(95% Cl 0.80-1.04) was calculated. The authors said there was "no 
evidence of an adverse effect." An inverse association with ETS 
exposure in social settings was reported. 
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Abstract Background '■ The relation between passive 
smoking and lung cancer is of great public health impor¬ 
tance. Some previous studies have suggested that expo¬ 
sure to environmental tobacco smoke in the household 
can cause king cancer. Put others have found no effect. 
Smoking by the spouse has been the most commonly 
used measure of this exposure. 

Methods. In order to determine whether lung cancer is 
associated with exposure to tobacco smoke within. the 
household, we conducted a population-based case-con¬ 
trol study of 191 patients with histologically confirmed pri- 
mary lung cancer who had never smoked and an equal 
number of persons without lUng cancer who had never 
smoked. Lifetime residential histones including informa¬ 
tion on exposure to environmental tobacco smoke were 
compiled and analyzed. Exposure was measured in terms 
of "smoker-years," determined by multiplying the number 
of years in each residence by the number of smokers in 
the household. 

T HE 1972 Surgeon General's report dealt with the 
health consequences of passive smoking or envir 
ronmental tobacco smoke for the first time. 1 In 1986 
the entire report was devoted to the issue: it concluded 
that “involuntary smoking is a cause of disease includ¬ 
ing lung cancer in healthy non-smokers."‘More than 
a dozen epidemiologic studies Have assessed the rela¬ 
tion between passive smoking and lung cancer/ 1 ' The 
findings have ranged' from no detectable increase in 
risk 10 ’* to a moderate (about twofold), statistically sig¬ 
nificant increase/ 7 Most studies have found only 
small elevations in risk, which are frequently not sta¬ 
tistically significant/ 8 9 In a meta-analysis of all the 
available studies in 1986, Wald et al. found a slightly 
increased risk of liing cancer associated with environ¬ 
mental tobacco smoke. 18 

We undertook the current study in an attempt to 
clarify further the rote of passive smoking in causing 
lung cancer. In this report we discuss exposure to to¬ 
bacco smoke in the household as a possible cause of 
lung cancer among nonsmokers. 

Methods 

We conducted a population-based. individually matched case- 
control itudv in New York State From 1982 to 1985 The case* 
were drawn from seven Standard Metropolitan Statistical Areas 

From the Department of Epdemiolofy and Public Health. Yale University 
School of Medicine. New Haven. Conn. iD T.i.l: the University ol Southern 
Maine. Portland l W D T ): the Population Council of Mexico. Mexico City 
iL V R ). the National Cancer Institute. Washington. D C. (P G ). the New York 
State Department of Health. Albany iS.C . C T ); the Sk*o*Kettering MemonaJ 
Institute. New York (M B Z.. M R M ): and Albany Medical College. Albany. 
N Y (M K . M F M ) Address repnm requests to Dr Janench at the Depart¬ 
ment of Epidemiology and PuW»c Health. Yak University School of Medicine, 
60 College St (LEPH 105>. New Haven. CT 06510 

Supported tn part by grams tPOl CA -*2lQl and ROl CA 320M) from the 
National 1 Institutes of Health 
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flesu/fs. Household exposure to 25 or more smoker- 
years during childhood and adolescence doubled the risk 
of lung cancer (odds ratio. 2.07; 95 percent confidence 
interval. 1.16 to 3.68). Approximately 15 percent of the 
control subjects who had never smoked reported this level 
of exposure. Household exposure of less than 25 smoker- 
years dunng childhood and adolescence did not increase 
the nsk of lung cancer. Exposure to a spouse's smoking, 
which constituted less than one third of total household 
exposure on average, was not associated with an in¬ 
crease in risk. 

Conclusions. The possibility of recall bias and other 
methodologic problems may influence the results of case- 
control studies of environmental tobacco smoke. Nonethe¬ 
less. our findings regarding exposure during early life sug¬ 
gest that approximately 17 percent of lung cancers among 
nonsmokers can be attributed to high levels of exposure 
to cigarette smoke during childhood and adolescence. 
(N Engl J Med 1990; 323:632-6.) 

[ Buffalo. Rochester. Syracuse Utica-Rome. Albanv-Schenectadv- 
Trov, Binghamton, and greater New York, excluding the five bor¬ 
oughs of New York Citv). Thu geographic area comprises 23 coun¬ 
ties. with approximated 125 diagnostic or treatment facilities, and a 
population base of nearlV 10 million people. A special system for the 
rapid ascertainment of cases of lung cancer was established in these 
125 facilities so that patients could be identified and enrolled as soon 
after diagnosis as poisible. All new cases of lung cancer 'diagnosed 
clinically, htstologicalU, or both! were regularly identified at the 
participating hospitals. The New York State Cancer Registry was 
checked routinely to idfcntifv anv cases that might base been missed 
bv the hospitaLbased reporting svstem. 

Information on smoking was initially obtained from the patients’ 
medical records All; the case patients reported as having never 
smoked or as former smokers or whose smoking historv was un¬ 
known were contacted bv telephone, and their smoking status was 
confirmed. To be included as a “case * in the studv. a patient had to 
reside in the 23-couniv area, be between 20 and 80 vears of age. 
never have smoked more than 100 cigarettes tnonsmokersl or have 
smoked at some time but not have smoked more than 100 cigarettes 
in the 10 vcirv before diagnosis tformer smokers), and have been 
given a diagnosis of pnmarv lung cancer between Julv l. 1982. and 
December 31. 1984. that was confirmed on reexamination of the 
patholbgical specimens and clinical records Slides or blocks of tis¬ 
sue were available for all but five of the case patients AH materials 
were reviewed bv investigators who were blinded with respect to the 
patient’s initial diagnosis, smoking historv. and other nsk factors. 
Interviews were conducted with 76 percent of the eligible patients 
or their closest available relatives or fnends < surrogates) 

Control subjects were individually matched to the patients and 
were selected by screening the files of the New York State Depart¬ 
ment of Motor Vehicles. This source of controls was considered 
appropriate since it was popu la non- based and provided most of the 
information necessary to perform the matching A list of potential 
control subjects for each case patient was selected on the basis of 
age (within five years), sex. and county of residence. Potential con¬ 
trol subjects were contacted by telephone. The first eligible subject 
who was found to match the case patient in terms of smoking histo¬ 
ry (nonsmokcr or former smoker ) and who agreed to participate was 
enrolled in the studv. An additional matching variable considered at 
the time of data collection was the tvpe of interview —i.e.. direct 
interview with the pauent or control subject versus interview with a 
surrogate respondent. When a surrogate case patient had to be 
interviewed, we also interviewed a surrogate for his or her matched 
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control, even when the control subject was available and willing to 
be interviewed. Further information on the methods used m the 
studv is available elsewhere. 

Data were collected for 439 case-control pairs. Of these. 242 pairs 
were former smokers and 197 pairs had never smoked. Separating 
the residualleffects of direct smoking from those of passive smoking 
amon« former smokers involves more complex analytic and inter¬ 
prets uonallissues than does an examination of the elTects of passive 
smokm? in those who have never smoked. This report is therefore 
limited to persons vs ho never smoked Six of the 197 pairs who had 
nev er smoked were mismatched mi terms of the tvpe of interview 
direct vs. surrogate' and have therefore been excluded. Thus, the 
analvses reported here were based on 191 matched case-<ontrol 
pairs A total of 129 pairs were interviewed directly. and surrogates 
were interviewed for 62 

All information was collected dunng a face-to-face interview with 
use of a precoded questionnaire. Case patients and control subjects 
were interviewed in exactly the same fashion, and except for items 
concerning the clinical aspects of the current medical condition, 
both groups answered the same questions. 

Information about smoking in the household was collected sepa- 
ratelv for each residence in which the subject had lived for onevear 
or more, up to a maximum of 12 residences. The number of "smok¬ 
er-years * of exposure was calculated bv multiplVing the number of 
vears the subject lived in each residence bv the number of smokers 
i including the spouse) in that residence. The products for all resi¬ 
dences were summed. 

Smokin* bv the spouse was also recorded separately from that bv 
other household members in a subsequent section of the question¬ 
naire. The information consisted of the number of vears the spouse 
had smoked while living with the case patient or control subject and 
the number of cigarettes smoked per dav. Smoker-vears of exposure 
from the spouse's smoking were calculated in the same manner as 
for the entire household. Pack-vean of exposure from the spouse 
were calculated by multiplying the number of packs smoked per dav 
bv the number of vears that the spouse smoked while living with the 
subject, if the subject had been mamed to more than one smoker, 
then the numbers of smoker-vears and pack-vean of exposure for 
all spouses were summed. 

The questionnaire also included sections on exposure to environ¬ 
mental! tobacco smoke in the workplace and in social settings out¬ 
side the home. The format for these questions differed from that 
used to collect data on exposure in the household. The summary 
results of this analysis are presented here; detailed findinp are 
available elsewhere.'* 

Statistical techniques appropriate for the analysis of individually 
matched case-control studies were used. 20 For clarity of presenta¬ 
tion. percentages were tabulated for case pabenu and control sub¬ 
jects separately, rather than for matched pairs. However, odds ra¬ 
tios were computed on the basil of the matched pairs. The 
conditional logistic-regression model was used in the multivariate 
analyses.* 10 Comparisons of the effects of exposures that occurred 
dunng different periods of the subjects’ lives were based on evalua¬ 
tion of differences in the magnitude of appropriate logistic-regres¬ 
sion coefficients. For statistical testing of these differences, we 
used the variance-covariance matrix from the logisuc-regression 
analyses. 

Results 

Smoking by spouses contributed a large propor¬ 
tion of lifetime exposure to environmental tobacco 
smoke but was not the chief source of exposure. Table 
1 shows the amount of exposure to environmental 
tobacco smoke (expressed in smoker-years) during 
childhood and adolescence, during adulthood, and 
from the spouse for the 191 control subjects who had 
never smoked. There were only small differences be¬ 
tween men and women. The spouse contributed about 
30 percent of the lifetime smoker-years of exposure; 
the correlation coefficients for exposure from the 
spouse and lifetime exposure were 0.37 for men and 


Tabi« i. Distribution of Smoker-Years of Exposure to Environ¬ 
mental Tobacco m the Household.* 


C*nco*Y of E«rouu 

Min 

*0*41" 

Lifetime smoker-yean. 

46 6=33 7 

32 7 = 42.9 

mean = 5D 

Smoker-years during childhood and adokvcence* 


Mean = SD 

15 4r20 6 

16 1-16 2 

Percent of lifetime exposure 

331 

>0'6 

Correlation with lifetime exposure 

0 92 

0 61 

Smoker-yearr from spouse 

Mean rSD 

13 0=17 0 

16 2= 16 7 

Percent of lifetime exposure 

It 0 

30 T 

Correlation with lifetime exposure 

0 37 

0 51 

Smoker-years during adulthood from 

1 

1 

1 

S 


Mean =SD 

IS 1=31 0 

20 3 =29 9 

Percent of lifetime exposure 

3*9 

3*9 

Correlation with lifetime exposure 

0 91 

0*3 


'laid am *3 rn*k and 1*6 tana* control wbpcu *no had nrr«r wnotad men rtun 100 
otarem Inform*** oa wncfcervtjn y eipcnun from iht tpowM it far «J mak and 140 
ftmak Conor* uttmeu Smoker yean caiculMad byrnutoptyini fr* number o4 txtn tte 
wtojact 1 1 rad ta i «dnn by rt» oumfem of wnofcan * 0* tas*s#toid 
*Um 21 yon at 

0 51 for womeni Exposure during childhood and ado¬ 
lescence (.<21 vears of age) contributed a similar per¬ 
centage of the lifetime smoker-years but correlated 
more closely with lifetime exposure (correlation coeffi¬ 
cient, 0:92 for men and 0.61 for women). The average 
lifetime exposure was 46.6 smoker-years for men 
and 52.7 smoker-years for women. During adulthood, 
household exposure from sources other than the 
spouse was somewhat greater than from the spouse. 

Table 2 shows the odds ratios for develbping lung 
cancer in relation to the degree of exposure to tobacco 
smoke in the household for the 191 nonsmoking case- 
control pairs. The data are stratified by lbvels of expo¬ 
sure (measured in smoker-years) and by the periods of 
life when the exposure occurred. Exposures during 
childhood and adolescence were defined as exposures 
that occurred when the subjects were less than 21 
years of age. Exposures during adulthood include all 
household exposures from 21 years of age to the time 
of diagnosis. Although the odds ratios for the higher 
exposure categories are somewhat higher than those 
for the lower categories, no clear dose-response rela¬ 
tion is evident, and most of the 95 percent confidence 
intervals include 1.0. For exposures in childhood and 
adolescence, the highest level of exposure is associated 
with the greatest elevation in risk, and the 95 percent 
confidence interval excludes the null value (odds ratio, 
2.07; 95 percent confidence interval, 1.16 to 3.68). For 
the 129 case-control pairs who were interviewed di¬ 
rectly, the odds ratio for persons with 25 or more 
smoker-years of exposure in childhood anc^ adoles¬ 
cence was 2.31 (95 percent confidence interval, 1.16* 
7f6 4.61). 

* With smoker-years during childhood and adoles¬ 
cence and smoker-years during adulthood treated as 
continuous variables and included simultaneously in a 
logistic model, each increment of five smoker-years of 
exposure during childhood and adolescence was found 
to increase the risk of lung cancer by 6.5 percent (95 
percent confidence interval. Oil to 13.2). On the other 
hand, each additional five smoker-years of exposure 
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Tablt2. RetstJOn ofSmoksf-Ysars of Exposurs to Environ mental 
Tobacco Smofct to Bisk of lung Cancer among Persons who 
Never Smofcsd More than 100 Cigarettes • 
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during adulthood were estimated to have virtually no 
effect on risk (95 percent confidence interval. -3.3 to 
+ 2.8 percent) . The difference in the magnitude of the 
effect between exposure during childhood and adoles¬ 
cence and exposure during adulthood did not achieve 
statistical'significance (P»O.I2)i On the basis of 
the distribution of exposure levels during childhood 
and adolescence among the control subjects and the 
magnitude of the effect of early exposure, we estimate 
that approximately 17 percent of all lung cancers 
in nonsmokers can be attributed to exposure to pas-; 
sive smoke in the household during childhood and 
adolescence. On the basis of the odds ratios for 
the 129 case-control pain who were interviewed di¬ 
rectly, approximately 19 percent of lung cancer 
in nonsmokers appears to be attributable to exposure 
to environmental cigarette smoke in childhood and 
adolescence. 

Since smoking by the spouse has been the most 
commonly reported measure of exposure to environ¬ 
mental tobacco smoke in previous studies, we exam¬ 
ined exposure from the spouse separately, although 
exposure to environmental tobacco smoke from the 
spouse is also included in the results shown in Table 2. 
The odds ratios for exposure frequently differed ac¬ 
cording to the type of interview, especially for the 
data on exposure to a spouse's smoking. Table 3 there¬ 
fore shows the results of the analyses of exposure 
to environmental tobacco smoke from the spouse 
separately for subjects interviewed directly and those 
for whom surrogates were interviewed. The odds ratio 
for the development of lung cancer for those who 
ever had a spouse who smoked, as compared with 
those who did not, was 0.93 (95 percent confidence 
interval, 0.55 to L57) for those interviewed directly. In 
terms of smoker-years of exposure to the spouse’s 


smoke, the results show little effect, with an odds ratio 
of 1.07 for 25 or more smoker-years of exposure (95 
percent confidence interval, 0.59 to 1.97). Estimates ! 
based on pack-years of exposure from the spouse were 
similar to those based on smoker-yean. For both 
measures, there was littlfe evidence of a trend accord¬ 
ing to amount of exposure among those who were 
exposed. 

All analyses were repeated for only the case-control 
pairs for whom we had complete and internally consis¬ 
tent data for all residences and marriages. Anv pair 
was dropped from these analyses if data were incom¬ 
plete or missing for either the case patient or the con¬ 
trol subject, leaving 113 pain of nonsmokers. Our 
purpose was to ensure that our conclusions were not 
dependent on the particular methods we adopted to 
handle inconsistencies or missing items in the data set. 

The findings were similar to those for the entire group 
of 191 pairs. The odds ratio for exposure to 25 or more 
smoker-years in childhood and adolescence was 2.59 
(95 percent confidence interval, 1.22 to 3.49) 

Exposure in the workplace was measured by record¬ 
ing the number of smokers who worked with each 
study subject during his or her lifetime and the 
amount of time the subjects spent working with 
these smokers. These exposures were compared for 
case patients and control subjects. Estimating the 
odds ratio as a continuous variable for an equivalent 
differential of 150 person-years of exposure gave 
an odds ratio of 0.91 (95 percent confidence interval: 

0.80 to L04h indicating no evidence of an adverse 
effect of environmental tobacco smoke in the work¬ 
place. Our assessment of smoking in social settings 
used an untested, semiquantitative index in which 
the case padent or control subject used a score of 
0 through 12 to indicate his or her regular exposure 
to tobacco smoke in social settings during each decade 
of life. Cumuladve lifetime reported scores ranged 
from nearly 0 to more than 70. The odds ratio for an 
increase of 20 in the cumuladve score waj 0.59 
(95 percent confidence interval, 0.43 to 0.81). Our 
analysis of exposure in social settings with use of 
this index showed a statistically significant inverse as¬ 
sociation between environmental tobacco smoke and 
lung cancer. 

Discussion 

We found a statistically significant adverse effect of © 
relatively high levels of exposure to environmental to- 
bacco smoke during the early decades of life (up to the 
age of 2l)^For those who were exposed to 25 or more 
smoker-years during their first two decades of life, the qq 
risk of lung cancer doubled. This amount of exposure 
is equivalent to living with more than one smoker 
throughout childhood and adolescence — a high but 
not uncommon level of exposure. An exposure of ^ 
this level was reported for approximately 15 percent of ^ 
the control group. By contrast, we found no adverse 
effect of exposure to environmental tobacco smoke 
during adulthood, including exposure to a spouse who 
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Table 3. Relation of Soouse s Smoking to the Risk of Lung Can¬ 
cer among Persons Who Never Smoked More than 100 Ciga¬ 
rettes, According to Type of Interview * 


Tm of Iwnavit* 



water 

SlKKOGATt 


oddi rvw 

■95% C/l 

Ever had i spouse -ho smoked 

So — 

Yes 0 93 (0 53-1 57): 

0 -U |0 19-1 02) 

Smoker-years of eiposure from spouse 


V 1 

1-24 

*25 

0 78 (0 41-1 50) 

1 07 <0 59-1 97) 

0 33 (0 11-1 03) 

0 33 i0 12-0 95) 

Pack-yean of exposure from spouae 

n _ 


1-24 

25-»9 

>50 

0 71 10 37-1 35) 

0 98 (0 47-2 05) 

110 (0 47-2 56) 

0 16(0 04-062) 

0 68 ( 0 18- 2 60) 

0 20 (0 03-1.22) 

'Baaed bn 129 ciae-conoofpejnmterr*wed directly and 59 pain for whom t«m*awt were 
interviewed Three of Che 191 pun were excluded bKiuu for on* member of (he pur there *aa 


tnformauon ibout *hnher the Wbjact had » *po um who tmok*d Dau 0*1 imotef- 
-ein of cipcvun were avutaM* for 129 £u*-c»toI pun *nfc chrea inamc*i and 36 pun 
•nh interviews Dwa on pact -yean of exposure avulaWe for 122 pun with 

3ifiei imerv>r»i and 51 pun *’th lurrofw mirfvirwt Cl dmceei confidence imer**J Odd* 
ratio* an ihown for a priori wih (he exposure specified u co mp ered with a p«no* ••O' no 
exposure to a tpouM who smoked 


smoked. Althoughproblems of recall and other poten¬ 
tial biases may have influenced the results, our data 
suggest that exposure in early life may be a limited but 
important contributor to the risk of lung cancer in 
nonsmokers. A previous study with a small number of 
subjects found little evidence of an elevated risk 
of lung cancer among nonsmokers whose parents had 
smoked. 14 Children of parents who smoke have been 
shown to be especially susceptible to respiratory prob¬ 
lems that occur soon after exposure to environmental 
tobacco smoke. 2 This type of susceptibility might 
initiate changes that eventually fead to lung cancer 
when the exposed children become adults, but we 
know of no specific mechanism that would explain our 
findings. 

We found no adverse effects of exposure to tobacco 
smoke in the workplace, although we did not have 
enough information about the level of exposure in 
the workplace to assess the precision of our measure¬ 
ments. The apparent protective effect of exposure 
in social settings is difficult to explain. During the 
course of this study, regulations in New York began 
to restrict smoking in the workplace and in social set¬ 
tings such as restaurants. We did not anticipate this 
development and cannot estimate how much the 
awareness of these new restrictions might have af¬ 
fected the responses of the study subjects or their 
surrogates. 

Evidence is clearly mounting that tobacco smoke 
inhaled passively by nonsmokers is potentially car¬ 
cinogenic. In a recent study, Maclure et al. 21 found 
elevated levels of carcinogens in the blood of passive 
smokers. Levelk of hemoglobin adducts of 4-aminobi- 
phenyl and adducts of 3-aminobiphenyI were signifi¬ 
cantly elevated in subjects with confirmed exposure. 
The validity of this finding was supported by addi¬ 


tional evidence that showed a sharp decline in the 
levels of adducts among smokers who quit. 21 

At present, information on past exposure to envi¬ 
ronmental tobacco smoke can be obtained only by 
interview The available biologic markers, such as co* 
tinine, cannot be used to confirm exposure that <x> 
curred years or decades earlier. The use of interviews 
to obtain a lifetime historv of exposure to passive 
smoking requires that the questionnaire be structured 
and the interview techniques be standardized' so that 
all subjects are interviewed in the same wav. We took 
steps to ensure such standardization. Two recent re¬ 
ports may lead to improved ways to measure lifetime 
exposure to environmental tobacco smoke by means 
of interviews. 22 23 In one of these studies, which at¬ 
tempted to evaluate the reliability of interview data by 
repeat interviews, information on exposure during 
childhood was found to be very reliable. 23 

It was necessary to use surrogate respondents for 
about one third of the interviews, usually because the 
patients were too ill to be interviewed. To minimize 
potential bias, surrogates were also interviewed fbr the 
matched control subjects, and separate estimates were 
calculated for respondents interviewed directly and 
surrogate respondents. We used equal care in all types 
of interviews and in ail subject areas covered in the 
interviews; however, the data we obtained in inter¬ 
views with surrogates still differed somewhat from 
those obtained in direct interviews. Inaccurate report¬ 
ing of exposure tends to bias odds ratios toward 1 the 
null value unless a systematic bias is present. Data 
from surrogate respondents are likely to introduce 
random error because of the surrogate’s feck of de¬ 
tailed knowledge of the subject’s exposure. On the 
other hand, it is possible that the surrogates for pa¬ 
tients with lung cancer might tend to underreport the 
exposure contributed by their own smoking to a great¬ 
er extent than surrogates for control subjects. Such a 
difference could mask an actual increase in risk or 
reverse the direction of the association. The findings 
shown in Table 3 indicate that the use of data from 
surrogates may have Ibd to an underestimation of the 
effect of exposure from the spouse. Although our re¬ 
sults for exposure due to smoking by the spouse differ 
from those of earlier studies,'* our findings regarding 
other types of household exposure support the conclu¬ 
sion that exposure to environmental tobacco smoke 
can cause lung cancer. 

Akiba et al.,* Dalager et al , 9 and Garfinkel 3 have 
reported elevations in risk of 30 percent, 50 per¬ 
cent, and 10 percent^ respectively, associated with ex¬ 
posure to a spouse’s smoking; none of these increases 
were statistically significant With the exception of 
Chan et al. 24 and Koo et al. 25 in Hong Kong, these and 
most other investigators have reported point estimates 
that suggest an increased risk for those exposed. The 
duration of exposure, as measured by the number 
of years the spouse smoked while living with the sub¬ 
ject, did not have a statistically significant effect in 
our data. Two studies that used the same measure 
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of exposure also failed to exclude the null value. 89 
Garfinkel et al., 7 using a different measure for duration 
of exposure (husband’s smoking in the last 3 and 
25 years), found one significant association among 
the large number examined. Exposure due to smoking 
by the spouse, expressed in terms of pack-years 
while the spouse was living with the subject, was 
found not to be significantly associated with lung can¬ 
cer. Using a comparable measure of exposure. Tricho* 
poulos et al 1 reported relatively large increases in 
risk (greater than twofold). Perhaps our data do not 
show that smoking by the spouse increased the risk by 
itself because smoking by the spouse made up only 
about one third of the subjects’ lifetime exposure 
to environmental tobacco smoke; It is also possible 
that physical circumstances and differences in study 
areas, the size of residences, ventilation, and other 
important physical aspects of the living conditions, as 
well as social habits that affect exposure within the 
family, will need: to be measured and analyzed before 
the differences in findings among the studies can be 
reconciled 

The evidence we report lends further support to the 
observation that' passive smoking may increase the 
risk of subsequent lung cancer, and it suggests that it 
may be particularly important to protect children and 
adolescents from this environmental hazard. 

We ire indebted to Andreas Nicolaou for hu assistance with the 
computer programming used in our analyses. 
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Varela, L.R. , Assessment of the Association Between Passive 
Smoking and Lung Cancer . Ph.D. dissertation submitted to Yale 
University, 1987. 

Note: The Janerich, et al., (1990) paper is based on 
part of this otherwise unpublished study. 

This large case-control study included 439 case-control 
pairs. Only histologically confirmed cases were included. It is 
one of the few studies actually designed to test the hypothesis 
that lung cancer risk in nonsmokers is associated with various 
indices of ETS exposure (e.g., spousal smoking). Cases and controls 
were matched by county of residence. While 33% of the interviews 
were with proxy respondents, cases and controls were matched 1 on 
type of interview. 

For spousal smoking, 73 statistical tests were run. 
None was statistically significant. Because of the large sample 
size of the study, the associated statistical power is high. For 
household exposure to ETS, measured in person/years, only one 
exposure level, >175 person/years had a statistically significant 
OR = 1.09. This is of marginal statistical significance when 
confounding factors are taken into account (lower Cl of 1.00067). 
Of 27 analyses on workplace smoking, none was statistically 
significant. For ETS in social settings, no individual odds ratio 
was statistically significantly different from one, yet there was 
a highly significant inverse trend between ETS exposure and lung 
cancer risk. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 


2023382402 






Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 



This is an authomed facsimile, made from the microfilm 
master copy of the original dissertation or masters thesis 
published by UM1. 

The bibliographic information for this thesis is contained in 
UMIs Dissertation Abstracts database, the only central 
source for accessing almost every doctoral dissertation 
accepted in North America since 1861. 


T TA/f.T Dissertation 
UlVrl Inlormation Service 

University Microfilms International 
A Beit & Howell information Company 
300 N Zeeb Road. Ann Aitx* Michigan 48106 
800 521 0600 OR 313/761 4700 


Printed in 1990 by xerographic process 


5068 


f0t'28CC203 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 



2023382405 



mi '<*»**'*n *r*A 

a nd 

A30V3 

Son[ paw Sonoma dAjaawd a»»Mj»q aoitvpottw *q) jo }a»axa*»aa y 

tOOIOft «qnn»M x»fvjQ 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 


INFORMATION TO USERS 


The most advanced technology has been used to photo¬ 
graph and reproduce this manuscript from the microfilm 
master UMI films the original text directly from the copy 
submitted. Thus, some dissertation copies are in typewriter 
face, while others may be from a computer printer. 

In the unlikely event that the author did not send UMI a 
complete manuscript and there are missing pages, these will 
be noted. Also, if unauthorized copyrighted material bad to 
be removed, a note will indicate the deletion. 

Oversize materials (e.g., maps, drawings, charts) are re¬ 
produced by sectioning tbe original, beginning at the upper 
left-hand comer and continuing from left to right in equal 
section* with small overlaps. Each oversize page is available 
as one exposure on a standard 35 mm slide or as a 17" * 23* 
black and white photographic print for an additional charge. 

Photographs included in the original manuscript have been 
reproduced xerographies!ly in this copy. 35 mm slides or 
6* x £T black and white photographic prints are available for 
any photographs or illustrations appearing in this copy for 
an additional charge. Contact UMI directly to order. 



Acctiung t*t Wonai «*<• 1908 


300Norm2««ORoad Ann A/W Ml <8106- «J4« USA 


90f , 28CC20S 




Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 





PLEASE NOTE: 


In aJl * this material has been Wmad in the best possible way from me available copy. 
Problems account#*ad with this document have bean «)enUf»ed hare with a check mam V . 

1. Glossy photographs or pagaa __ 

2. Colored illustrations, paper or pent_ 

a Photographs with dam background_ 

4. illustrations ara poor cooy_ 

5. Pagas with black mams, not original copy_ 

6. Print shows through as theca • text on both pdas of page_ 

7. Indistinct broken or small print on saveraJ pagas J 

8. Print arcaads margin raquiramants _____ 

9. T.gntly bound copy with prim lost in some_ 

10. Computar printout pagaa with indistinct print_ 

11. Psg«<s|_lacking when materia.'received, and notavakaWe from school or 

author. 

12. Pag«(s)_seem to be missing in numbering only as tart follow*. 

13. Two pagas numbarad_. Taitfokow*. 

\ 4. Curling and wonktad pagas_ 

15. Dissertation contains pagas with print at • slant, (rimed as received _______ 

16. Other_ 


UMI 


•'.Ot’KBCCgOZ 






Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 



ASSES^COT OF THE ASSOCIATION 
BETWEEN PASSIVE SWOONS 

AM) 

LJMS ONO® 


A Dissert*titan 

Presented to the Faculty of tie* Graduate School 
of 

Yale University 

in Candidacy for the Degree of 
Doctor of Philosophy 


tv 

Luis R. Varela 
May 1987 


80tS8tCC02 



•V »■.**'**4 





Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 



abstpatt 


ASSESSMENT OF THE ASSOCIATION I BETWEEN PASSIVE SVOKTNC 
AND 

LUNG CAM2S 

Laijs H. Varela 
Yale University 
1907 

A jnatcfmd case-control study -as earned out to evaluate the 
association betwwn exposure to eivuiRWitil tob a cco smoke (passive 
^joking) and lung cancer risk, The study peculation -as ocnprised of 
439 eases of lunj oncer diagnosed among n en- smo kers. All of these cases 
-ere clinically and histologically confirmed. The corresponding 
controls -ere drawn fras the Mew York State Depa rtm ent of Motor Vehicles 
and were individually witened to tht cases on age, sex, county of 
residence ard previous smoking history. A face-to-race interview ues 
allied to obtain infoxnmtian on exposure to environmental tobacco 
strike. Mo increase in risk mss found associated with exposure to three 

measurements of spouse flicking, or with eu^osure to oo-vorkers flicking. 
Conversely, exposure to the flicke of others in the household «i found 
tc affect th? risk of lur.g cancer. Ptor an exposure to 15C person/>«ars 
of snrfcing the odds ratio fotmd to be 1.16, This effect x sa to be 
larger for epioaxcoid and smalt cell tenors (CR*-2.33) than far 
adenocarcinans and other timers (OM.42), Increasing exposure to 
passive fltoxuxj in social situations was fcxrd to fce inversely 
associated with the risk of lunq canoer. “Cm implication of this 
finding — at odds with previous results — is discusued. 
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QWTOl ONE 

LITERATURE RSVIB* 

1 BAQCJCUND. 

In 1972, tim Report to the United State* Congress on the rtaalth 
Cun*«crjmvaes ot Broking foe the first time gave earious consideration 
to the Lsmm of the effects of anvircnraital tobeoco snake on the nan- 
araker (1). That others besides mate?* themselves could axperianae 
detnmertal health effects due to tobacco snake had been in the minis 
of many for at least a decade. Obetetricians in particular seared to 
have intensified this preoccupation, by reporting that cigarette 
writing among pregnant weran was associated with prmturity (2) and 
with l.s< birth-weight (3). Other reports attributed a whole array of 
adverse effects of maternal snaking on the foetus, ranging fran 
iroairaJ past-natal development (4,5) to congenital malformations (6). 

later studies attended to the affects of tobacco coronents 
released into tl* envirenrent at large. For instance, studies in the 
United States (7,8), Cretan! (9), Israel (10) and other countries (ID 
showed hew children of srokinq parents had higner incidence cr 
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respirator/ infections, as well as higher hospital adwssion rates. 
Laboratory investigations showed that ejqxsure to maternal smoking 
produced a defective development of puimmary function in children, as 
raasured by forced expiratory voliane in one ascend (12). Finally, 
reports of childhood tiaaors associated with parental snaking appeared 
in the medical literature, although often with c ontrad i ct o r y results 
(13-17). 

That there were serious health effects an the adult passive 
sorter — such effects as those experienced by the soakers themselves, 
i.e. lung cancer — was not considered possible as recently as a 
decade ago. This can be gathered fro* the following paragraphs 
published in 1975 t 

•In simnary, the effects of cigarette *noka on healthy 
non-smokers consist mainly of minor eye and throat 
irritation. However, people with certain heart and 
lung diseases (angina pectoris, GOTO, allergic 
asthim) ray suffer exacerbation of their syaptara as a 
result of exposure to tooacoo mate-filled 
envi ro n m e nt s.*.* (It). * 

* With resp ec t to lung cancer there is no evidence to 
bvlicaia whether or not this level of exposure has an 
effect on the risk of developing lung canoer. However, 
because of the low dosage and brief exposure, it would 
seat unlikely tfmt there would be a significant 
increase in tto risk of developing ling cancer * i!9). 
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Itr is «stabliih«i f«ct that the overall cancer tiw for ncnr 
arcters is lower than the cancer risk of the general peculation (20- 
22). Ccroared to rakers, nor-rakei*' risk for cancer is about 50% 
lower {20, Ftr certain sites —in particular the respiratory tract— 
the differences are even wore drum tic. A recent study, nonetheless, 
has suggested that lung cancer aroig non-smokers say be on the rise. 

The suggestion of such an increase as***? nan-rakers has focused 

interest in passive raking as cue of its possible causes (23). This 

suggestion is partly based on a better undemanding of the 
carcinogenic qualities of both mainstream and sidestream cigarette 
sroke, as will be discussed at a later point in this chapter. 

Bistro* (23), using data from two representative uncles of Iiskj 
cancer deaths arei mortality statistics at the national level, fo^nd 
for the period between 1914 and I960 a 15-fold increase in lung cancer 
death rates airoog white nonraking males aged 35-S4 y**ars. the 

increase wis the highest for those males o'er 65, estineted as 30- 
fold. For white femles the increase has been 7-fold for tne 35-94 
age group. These changes seem so dramatic that the possibility of 
error« in Ehstrcm s estinatei has been raised: icw of his data 
sources go as far back as 1914, and there are no means by wnich to 
checic their rel lability. There are also reasons to dcubt the accuracv 
of the ascertairomnt of smoking status in the surveys frem wtuch the 
data was obtained. Moreover, the categorization cf the voting 
variable chants Iran one source of data to anocner, as does the 
proper-. i<xi of self-reported sroking versus surrogate reporting, tnus 
making the use of pooled data difficult te interpret. It :us also cw-n 


proposed that sane of the changes described by Bistros may be 
attributed to better diagnoses and/or changes in* tixnor classification. 
However, as the author lias pointed out, the trend persists after 1935, 
when the ma jor changes in diagnostic criteria had been implemented. 
Finally, there is the possihility — as Bistrta suggests — thit 
the rising rates indicate the intervention of other factors in the 
causation of ling cancer in additicn to personal cigarette vexing. 

Other researchers do not agree with Oistran s findings. 
Garfinkel (24) corputed lung cancer mortality rates for non-voting 
participants in two large prospective studies. In the American Cancer 
Society Study, 94,000 non-smoking males and 375,000 non smoking 
females were enrolled between October 1959 areJ fVrch i960. The data 
used by GarfLnXel spans the period b e twe en the erd of the enrollment 
phase and Jlsie 30, 1972. The second study, the Dorn Stiriy of 

Veterans, **s initiated in 1954 with tlm railing of gi^sticnnaires to 
293,000 veterans. Fifty four thousands respondents reported 
themselves to be non-smokers. The follow-up period ended in 1969. 
Mortality rates for non smokers in both of the grope studied were 
estimated, mainly through the use of death certificates. Rates were 
adjusted to the (Mited States adult population of 1965. Garfinkel was 
unable to detect any increese in mortality die to ltmg cancer tor 
three fair-year periods between the years 1960-1972. Nevertheless, he 
reverted a slight difference ( although no* statistically significant) 
in lung canoar risk for non ra king women married to verfoars, as 
compared to nen-seoking wmn married to non-smokers. This ws 
probanly the first population study to consider such an association. 
The results will be discussed in the next section of this chapter. 


ha 
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2 EPIDfKtDLCCIC STICIJES. 

Gattroversial reports on lvmg canrar trends among non-anokers 

have not bera discouraging enough to dismiss the nypothesis that 

passiv* writing «- also termed involuntary aaoking or secondary 

srefcing — is causally related to limg cancer. In January of 1991 4 

the British Medical Journal published the first population study 

specifically acUressmg this issue (25). Hirayera reported the 

findings of a 14 yrar old perspective study Ouch involved a followup 

for 91,5*0 non-sailing rarriod Japanese wanen, C*« hundred and seventy 

four cases of 1 v*iq caisaer had developed in this group, for which the 

husband s wiling history had been collected I ndep en de n tly. Vfcren 

married to baavy =ok«r* (XQ cig^iettes/aay) snowed a higher risk 

for lung cancer than uo» rarried to non-rackar* (standardized risk 

ratio ■ 2.09). Furthermore, a statistically significant doae-respense 

relationship was fours! t the relative risk for wives of ex-suckers or 

srt*e-s of 1-19 cigarettes/day w l.Sj the relative risk for heavy 

2 

srokers 0*20) ai 2.08 (mntelraxtensicn X test - 2.299; p, two tails 
- .30097, The trend was also observed iw husbands age and 

occupation was taken into acocxnt. The Highest relative risk, 4.6, 
uas found wng wernsn in agricultural families rarriad to heavy 
srokers aged 4C-59 years at time of enrollment into the study. Ho 
increase in risk for other rajer onoers -ms observed in relation to 
the husoanos ’ smoking habits, 

Hiraywm's study received a great deal of attrition among oath 
the radical ctrm.-ruty and the lav piblic. His results and methods 
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rare closely scrutinized, prornptxng an exchange of letters eit her 
critical or supportive of the study. The fact that the Mantel- 
extension test tor one of the tables calculated erronously w*s 
particularly orphan zed. A subsequent estimate {tot&irmd by 
rearranging the data was published subsequently (26). The new figure 
did not change the basic conclusion that the study factor and the 
disease were significantly associated. This reassurance, ncnetlwless. 
did not preclude criticm of the study on different growds. rust, 
the research «drk —- started in 1966 — did not initially intend to 
look at the passive sneaking-lung cancer assoc latum. This particular 
feature of the study aught have affected the quality of tim 
information in several opposite ways. On the m hand, it ray be 
that the likelihood of bias in -reporting* or "interviewing- was 
less than if a we 11-developed hypothesis at being test*!. This is 
because the study subjects, as well as the interviews, were 
obviously blind to a hypothesis which ras rwn-existent at the time of 
data collection. On the other hand, we should consider that the 
research, not initially intended to study the effects of passive 
smoking, ray not have been as thorough in the ascertainment of 
eicpoaure to passive smoking as would be necessary to detect a moderate 
or small effect. This latter point is not worrisome. however, since it 
voild have resulted in a conservative estimate of the effect. 

Secondly, in the original publication by Hirayama no details are 
given an the vxy in wtuch deaths were ascertained, nor was there 
information available or. the degree of pathological confirmation of 
tne cancer c&ses. It is only through subsequent publications that we 
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lain, that u> . sutaancle of 2) ewes, V -ere adenocarcrnomi. Su« 
sniunj has been postulated to be associated with specific histolcqic 
types this information would se«n cr uci al. 

Despite the drawbacks mentioned above, there are certain features 
about Hirayam a study that nwa it unique and probably very difficult 
to replicate, the prospective design involving a large population in 
sore than one geographic region is certainly an asret. Also 
advantageous is the fact that the study *es carried out in a 
traditional society t*«r* Broking habits of **»en are lt». °* ,s 
diminishing the peobabilities of including erroneously classified 
Mnen Who developed cancer of the lung as a ccsuequence of their 
exiting. Also, in such a setting earrlages ™y last lcnger. hcuaes are 
certainly etch eeaUer. and socialising (or wren usually takes place 
ir. the ctupany of their lusbands. All of the above suggest! that 
quantification of the hushanda' Broking habits wy indeed be a good 
9 *asur« of exposure to seccnciiand mack*. 

Also in 1981, Trichopoulos et. *1* published the preliminary 
results of a study conducted In Greece 127). Using a case control 
design, trey assent)led a group of 40 non-**cking wanen diagnosed with 
lung cancer in three large Athens hospitals. The patients ^re 
interviewed regarding tteir husbands' snaking habits and *«re cornered 
with the husbands' sicking habits of 149 non ancking hospital 
controls. The ccr.trols were orthopedic patients who did net differ 
significantly fro* the cases with regard to age. education, dilation 
of marriage, occupation or residency. The odds ratio for *oren married 
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to ex-snokers vms 1.0; it wms 2.4 if they were named to current 
smokers of 1-20 cigarettes/day; and J.4 if married to current stokers 
of more than 20 cigarettes/day. This dose-respense trend was found to 
be statistically significant (Cii-^aq for linear trend - 6.45, p(2 

tails) < .02.). e x pos ur e to hushanda' snaking over the course of 

the nmmege *ols assessed a similar trend w*s observed. Estumted 
odds ratios %^re 2.5 for thoee exposed to 100 - 299 thousard 


cigarettes 

and 3.0 

for 

those 

exposes3 to 300 

thousand or 

more 

cigarettes 

( QU-sq 

for 

linear trend » 6.50, 

p (2 tail) < 

.02). 

This linear 

trend vas 

identical 

in both group of 

cases: those 

with 


citological cmfixmatian of tunor and thoe e with clinical diagrxasis 
only. 

A later report of Trichcpoulos' study in 1963 ^VWj nearly as 
many cases, and 504 mere controls, to the study subjects (28). The 
results were substantially the smne: odds ratio of 2,4 for wives of 
snokers of less than 20 cigarettes/dey, and odds ratio of 3.4 for 
wjnen married to smokers of more than 20 cigarettes per day (Ghi-sq 
for linear trend • 6,7, p (2 tail) • .01). 

The Greek study, although not entirely ccmparable to that of 
Hirayane, shows similar results. It also shares sane of the advantages 
of the Utter, namely, those concerning family structure and family 
social life, together with their indications an the assesswmnt of 
exposure, as ennunerated above. Different methodological problems, 
nc**ver, ought to oe considered, Fbr instance, the study group is 
smll and the degree of pathological confirmation poor (only 651 had 
a Catoiogical or nistological diagnosis). The study subjects (nen- 
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sro^xnq wpnen with lung cancer) represent anout 781 of *11 the farale 
lung career cases diagnosed in the participating hospitals. As is 
rren tiered in a subsegi^nt section of this chapter isee: Histologic 
Type and Ung Cancer) the proportion of rxxv-anoking patients in other 
series of long canaer cases has been established at about 10% for 
«oien. The excessively high proportion reported by Trichopoulos 
suggests that sane of his cases way indeed have been aokers who did 
not aknit to tfeix tobacco habits for social or otiwsr reason. Oc, 
although cne proposition is sanaaaiat unlikely, it may be that non- 
weren with lixx; career m Greece are eore likely to be 
hospitalized than in other parts of the war Id. 

In addition, the fact that both cases and controls we 
interviewed by a single, unblinded researcher, points toward the 
possibility of misclassification of exposure. Cn the other hand, the 
attempt to assess exposure according to speuses' smoking habits during 
the total length of married life way have provided more ocnplete 
ascertainment of exposure. 

Felayo Correa et. al., using a case c o ntrol design, assessed the 
risk of ltmg cancer for both non-sroking men and women with regard to 
the sroking habits of their spouses ard parents (29). They found an 
rrvu ratio of 2.0 for 9 sen married to wwen v*w smoked wore than one 
pwr*. of cigarettes a year. The cxjrreaporuiing odds ratio for 22 vcmen 
Tarried to snoking men v«s 2.07. Neither w statistically 
significant. After controlling fsr the spouses * smoking habit, 
maternal (but rot paternal) smoking was associated vn.rh a hi-j/er risk 


of lung cancer, as indicated by an odds ratio of • M.47 (Opposite 
results on this parental smoking-lung cancer association have been 
reported oy Sandler, et, al.. Thoee results will be discussed latter 
in this chapter). The effect observed, however, was neittar 
significant nor seemed to be dree-related. Vtien exposure to both 
parents ' smoking mus ccnbined, the odds ratio bec»r* significant c*rly 
for those cases exposed to - > 41 pecks of cigarettes per year (OR - 
3.U, p < .05). 

Important drawbacks can be found in the study by Felayo Correa 
et. al.. Its main disadvantage is tha fact that the rentier of 
participants is so small that any of the possible strwigtfw of the 
study — such as the 100% histologic confirmation of diagnosis — 
fail to carpensate for this weakness. 

A more recent epidemiologic study on the lung cancer-passive 
snaking relaticnship was carried out by Garflnkel, Auerbach arri 
Joubert (30). Their group of cases was comprised of all female non¬ 
smoking lung cancer patients diagnosed in three hospital* in New 

Jersey and one hospital in Ohio. Vksien diagnosed with colon canaer 

served as controls. Three controls were matched to each case on the 

basis of age («-5 years) and hospital of diagnosis. Pathology slides 
for both cases and controls were reviewed blindly in order to confirm 
the diagnosis. Cnc hundbred and thirty four lung cancer cases and 402 
controls were then interviewed regarding the wefcing habits of their 
husbands. Current vnoking habits, number of cigarettes sacked at 
hare, and mroer of years tn# husbands had smoked were assessed. 




I 
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Similarly, woten were questioned about tne mmoer of hairs a day they 
had oeen exposed to the wrote of others in the past 5 and 25 years. 

It was fowi that weren warned to srokers of <i0 or nore 
cigarettes per day had an odds ratio of 1.99 (951 CX:1.13-3.50) as 
ccnpared to those married to non-smokers. If half that amount of 
cigarettes *ms rated at haw. the odds ratio «ls estimated to be 2.II 
(95%CL:1.13-3.95). Similarly, an increased risk was found for those 
Mown warned to men *^k> had smoked for 20-29 years (OR 2.2), but, 
umxpactedly, not for thome married to rater* of more than 30 yean. 
Mo increase of risk was fcxeid to be dependent on the nutter of 
exposure-hours in the last five and 25 years. 

Using logistic regression techniques, a model %*s fitted to the 
study data. The arodel included terms for possible confcxjnders and 
several cwrtinuous variables representing exposure. An increase in 
risk with increasing exposure was found foe the nurber of cigarettes 
smoked by the husband at ham. This trend <as statistically 
significant at the 0.05 level. 

The study by Carfinkel et. al. attempted to tackle sane of the 
itetbadological problems present in the forser studies on passive 
smoking. The authors were successful in putting toother a sizable 
gr^ip cf cases who were confimsd never-smokers and whose diagnosis 
wes histologically ctr.fixrmd. Their assessment of exposure was net 
limited to the *»oce derived from the husbands' stroking but included 
that experimced at the worksite and other areas. Po^rrol 
statistical te^niques (logistic regression) were used to analyte the 
data, orodtemg results ccnsisrert with the failings of zre oo -wv?r 
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ma 39 r 0,1 this topic. It scans, therefore, that the cxUy 

aspect of the study that could hive affected the results is that which 
is most difficult to evaluate: the reliability of the data collected 
through the interview. Even though the interviewer* were supossedly 
blind in regard to the hypothesis of the study and tte case/control 
stacus of the participants, the participants tharoelve* werv ware of 
their oat ccndition. In this situation the possibility of 
overreporting by the cases met be borne in mirti. Ackfiticnai ly 
interviews of surrogate respondent* may have affectad the reliability 
of the infonvtion abut the exposure variable. In feet. Mantel (31) 
has shown that Garfinkel s eetisetee of tlw odeb ratios vary 
considerably according to the type of respondent. Be fotrxJ that the 
odds ratio, for ling cancer wee 3.57 (95% CL: 0.84-15.29) in the 
subgroup in Uiich the respondents were eithlr a deugttar or a sen of 
the study subjects. In the mibgrrup in «4iich the husband provided 
infonmtion cn the exposure he found that the ockis ratio was 0.77 
(95KX: 0.58-1.06. And finally, in the subgrot*> of cases who reported 

abewt their cam exp om i re, the odds ratio was estimated to be 0.83 (95% 
CL: 0.58-1.38). 

At the same time that this report was being prepared, two 
additional epidemiologic studies claiming the existence of a moderate 
effect of passive smoking cn ling cancer risks were published. The 
first of these was also conducted in Japan (32). It is a case- control 
study, but, as w true of its predecescc, it makes use of a cohort 
initially defined for another purpose (the study of the effects of 
atonic radiation in Hiroshis and Msgasaxi survivors) iri order to 




• • ‘ .;4i & -i 

iiihi „ 



Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 




- 1 «- 


- 13 - 

obtaun its study subjects. The cohort, corprised of about 110,000 
people, yielded 525 esses of lung oanaer beo*en 1971 and 1980. 
Pattolcqic diagnosis veie dene in 57% of these. Controls *«re 
selected fran tne tmne achort among members who had not d»/elop lung 
cancer. The controls were individually matched to the cases with 
regard to year of birth (<- 2 yis), residence, **x, vital status, and 
wrtetp-r or not thay had belonged to the conort subgroup U*at underwent 
biennial medical examinations. tnfarmatiro was obtained for 428 cases 
ird 957 cortrols. However, only 19 male caaec and 94 fenalt cases 
occurred mreng rro-^ndeer*. Among the non-rnnoking males the odds 
ratio associated with having a spouse i4td smoked ms 1.8 (90% CL: 0.5 
- 5.6). For females tte ax r e s p o nding figure ms 1.5 (90% GLj 1.0 - 
2.5). in addition, femles sh>ed an increase in risk of lung cancer 
with the increasing nutfaer of cigarettes snaked by the husband; the 
od±s ratio oeinj greater than 2.0 for the highest exposure category. 
The test of linear trend, hoover, was not statistically significant 
at the 0.05 level. Likewise, another meamire of husbands' smoking ~ 
the nurtser of years the husband —eke d — %*s not statistically 
significant. Pinally, their results showed that nen-smoking wxwn who 
had been exposed to the husbands * smoking in the last 10 years had a 
lower risk <CR - 1.3, 901 CL: 0.9 - 2 ? 4) than thosa *oran exposed 

within the last 10 years (CR • 1.8, 90% CL: 1.0 - 3.21. 

Sane of the above estimates are consistent in their magnitude 
•if not in their statistical significance) with the results of tne 
first Japanese study, as well as with the other studies cn passive 
i.-ro^ng. Hcwever, this subsequent srjoy equally shares in seme of the 


methodalogic problems that cast doubts over-their results. Cue such 
proolem is the poor rate of histologic oaniinmticn. TTie authors, in 
trying to circumvent this problem, carried out separate analysis for 
those with pathologic diagnosis, as well as t bate without it. An 
undeoired consequence of sucdi approach, however, is the loss of 
statistical power due to the resulting smaller greats available for 
estuavition of the parznters. Another potrotially important problem 
concerns the obtaining of the inf arm tiro about exposure. Only 22 
cases and 26 controls out of the total, although rwt necessarily out 
of nonsmoking gnxp only, we available to be interview**). 

Dtposure fro all others es assessed through the interviewing of 
surrogate respondents. Even though the distribution of types of 
surrogate respondent ms similar fro cases and cen tr al i, it cannot be 
ensured that selective recall was eliminated. A final point concerns 
the peculiarities of the study grcx*> f survivors of the atenue 
explosions of Hiroshima and Nagasaki. Sine* both cases and controls 
Mre equal in that regard, *m do not question the internal validity of 
the findings beyrod the methodologic problem mentioned. However, we 
should be cautious in any attempt to extrapolate these results to the 

t 

general pcxulation. It could be that tiw effect observed is roly a 
product of a synergistic effect betMen radiation and exposure to 
tobacco mroke. This synergy, of course, would not be possible in the 
population since on the t+tole It lacks exposure to the levels 
of radiation experienced by the subjects in this study. finally, the 
authors of this study have been less than conservative in establishing 
thet level of statistical significance which they are willing to 
accept. Values of p between 0.05 and 0.1 are reported as 
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,ignificwit. Additionally. 90% confidence limits are reported instead 
of the convention*! 951 CL.- hXth^xjgh **** ■ trethcriologic or 
statistical point of view there is nothing wrong with this approach, 
it concern that researchers, in txtler to detect and report 

-significant- effects, way take the risk of accepting a greeter role 
of chare* in their findings than that Ouch ie aonventionally 6cmxi 
eprcppciate. 

The second nost recently published article is baaed on the pooled 
data fro* three case-ccntrol studies (33). • Minety nine histologically 
cxnr'inred lung cancer cases and 736 controls comprised the study 
group. These we all the participants in studies carried out in 
Louisiana, T^xas aM New Jersey who n^erted themselves to be never 

snokers. Due to the fact that the data cane fran three different 

soirees, the type arc! level of detail of the information about passive 

sicking was not uniform for all study subjects. Nevertheless, 

information about exposure in the home environoent >ms either 
available or could easily be estimated for everybody. Analysis of the 
data showed no increase in risk of ling cancer associated with ever 
having lived with a mckmx (OR • 1.0, 95% CL; 0.64 - 1.56). 
Gan trolling in the analysis for the variables age, sex and study area, 
did not unveil any relationship either. The number of years U%*d 
with a woker wee not found to affect the risk of ling cancer. 
Conversely, acme positive findings i^re described for expomore to the 
spouse s writing. A swokinq spouse tms fond to be ssaociated with an 
odda ratio of 1.47 (not statistically significant). The number of 
cigarettes ynoked a we ak by the spouse showed a linear relationship 


with risk of lung cancer despite the feet that the estimates far each 
level of ajqxseure, individually, did not reach statistical 
significance. The highest and only significant effect was repcirtrd for 
women 63 years or older serried to blue collar worker* «4 k> were heavy 
snokers (290 or wore cigarettes/week) . 


3 OTHER STUDIES. 

Despite the fact sene studies were not intended specifically to 
look at the association betvmn passive making and lung cancer {or at 
least this relationship wes mx. the mein focus of tfmir inquiry), tf»y 
provide infatuation to oontend that such correction is feasible. 
study on lung cancer trends published by Carfinkel (24) , as well as a 
study by Rabat and wynder (34) on the histopathologic patterns of ling 
cancer in nexv-snokars , both fall into this category. 

Similarly, studies linking passive evoking with cancers otf*r 
than that of the lir>g can be helpful in delineating tf* carcinogenic 
potential of sidestream smoke. The studies by Sa/tfler and colleagues 
(35-37} belong to this croup. 

Carfinkel (24) in His analysis of the American Cancer Society 
study aerpared the mortality rates for ncxi-sroking weren named to 
nor-snnkers with the mortality rate of nan-srcfcing wm amxried to 
snokers. it wi fewd that wran whose husbands mroked lees than 20 
cigarett es per day had a 27% higher lurg cancer mortal icy rate than 
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uomi rrarrifcd to rxm-snckers. The rats was only 10% ru/g.'ier for those 
married to a sicker of sore than 20 cigarettes per day. When 
cxrifoundirici variables were taken into acocunt (age* race, education, 
residence and husbartis' occupation), the excess risk was 37% and 4%, 
respectively. f*we of these finding were statistically significant. 
However, tfw results have to be interpreted with great caution because 
the surly *es new designed to obtain inf creation on passive smoking. 
FUrtherrore, whatever awaking information tea available corresponded 
oily to the exposure at time of enrollment into the study. 

Kabet ard Wyrxter (34) assessed exposure to secondary snake in a 
subset of ron-snt*ing patients included in a large study of tobacco- 
related cancers. Out of 23 male cases six reported exposure to other 
people's snoke at home, as ooapared to 5 out of 25 controls. Eigtneen 
of these cases reported exposure at work versus U of the controls. 
This last difference was barely statistically significant. AJcng tne 
female grtxp ln*53) about the un proportion of cases and controls 
w^re exposed to other people's woke at how and warkj consequently 
the association with lung cancer was not statistical ly significant. 

Sandler, et. al. reported the results of a case-control study 
involving 518 cancer patients (all sites, except basal-cell cancer of 
rhe skin) ard 516 controls. In three separate publications the authors 
assessed the association be t we e n thesie cancers and: l) exposure in 
ctuldnood ard adult life to the smoking of all household members vho 
woxed (35), 2) early iif* exposure to parental snokinq (36), and 
3) exposure in adulthood as a result of spouse's woking (37). In the 
first of these stci.es, the odds ratio for tresa exposed to one artier 


- 18 - 

in the household wm found to oe 1.5. if exposed to XTm tnoke of two 
individuals, the odds ratio increased to 2.3, ard to 2.8 if exposed to 
the anoke produced by three smokers. This trend was statistically 
significant (p < 0.01). Hoover, it should be noted that an increase 
in risk was also observed for active stokers who had been exposed to 
the snake of others in the household. 

The owall cancer risk for all study subjects (passive, as well 
as active, snokers) tws reported to be elevated in both of two 
circunstanoes: when ea^rasure to seankry snaked had ocurxed during 
childhood cxily (OR-1.6), and when the exposure took place in adult 
life exclusively (CR-1.5). For an individual expcraJ in both periods 
of life, the odds ratio exceeded two (QR-2.7). 

ft>r the second report. Information an smoking habits of both 
parents vai obtained for almost all the cases (n-438) arxi almost all 
of the controls (n-470). For all cancer sites the risk was increased 
for all the cases (again, passive.and active enokers ccnbined) if the 
father was a smoker (OR-1.5, 95%CXt 1.1-2.0). Eternal woking, 
hewever, did not seal to increase the e^rall cancer risk (OR- 1.1, 
95ICL: 0.7-1.8). Similarly, the risk for lix»g cancer wea increased in 
those expemd to the father's snok- (OR-l.l, 95%CX: 0.5-6.8), but not 
to the mother’s (CR-0.9, 95%CL: 0.8^2.1). 

Lastly, when cancer risk wil assessed in relation to the spouses' 
»oking habits, it tws fcxnd that individuals married to anckers had 
1.6 timei the risk of individuals married to non-*nckers (p<0.01). 
‘ Ttlis difference could not be accounted for by differences in age, 
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zacc, sex, education. or occupation between cases and controls- 
site-specific cancer risk was assessed, the authors fotxid that expand 
individuals (those married to wtriters) were at higher risk far eanaer 
of the breast (OfM.8), of the famle genital organs (CU-1.8), and of 
the erxtocrine system (CR-3.2). Based on a small rasrber of cases 
(n-:2) it was found that passive smokers shewed 1.9 times the risk for 
l‘jng canoer tnan those not expnserl to secondhand smoke. This f ind i n g 
did not reach statistical significance. 

There are mainly three problematic features in Sandler's 
publications that deserve acme attention. The first relates to the *my 
in which the results have been presented. In many instances the risk 
for canoer associated with passive writing is presented for the whole 
study group, ccrprising nan-smokers as well as smokers. Although the 
latter group car. be considered passive srokers of their wn secondary 
woke — at well as of the woke that others produce — their 
inclusion seems inapprepiate, since the overwhelming effects due to 
direct sroking would tend to distort the effect due exclusively to 
passive writing. Seme tables, however, do make the distinction 
between the two grotps, and those are the ones that are rrast 
infonmtive. Secondly, confounding variables that may explain the 
observed associations were not taken into account. Some of these 
variables are exposure to alcohol, to occupational hazards, to drugs, 
and to sexual and reproductive behavior variables. Thirdly and 
lastly, the fact that an association was found between passive smoking 
and cancers not previously described as tobacco-relatad (breast, 
wiser me system’, raises same suspicion. This finding ray be a 


ctnsequmce of the inability to control far caifaunders, as mentioned 
aoove. 

In addition to the epidemiologic studies, laboratory 
investigations, along with clinical and pathological observations, 
have supported the hypothesis that ling cancer and passive writing 
indeed isy be associated. The moat relevant literature in these areas 
is discussed in the following paragraphs. 

4 IAEORATCRY INVESTIGATIONS 

Both observational and experimental laboratory studies nave 
produced valuable information an the biological plausibility of the 
health effects of passive making. The maat important findings are 
related to tte identification of carcinogenic substances in sidestream 
smoke and the ability of sane sidestream smoke carpcrwnts to enter the 
organism of the passive writer (38-451. Cigarette woke contains over 
one thousand substances (461. Many of them, including carcinogens, 
are present in even higher concentraticns in sidestream srrrite than 
mainstream smoke. For instnace. Dimethyl rutrosamine, a petent 
carcinogen in animals, is 52 times more concentrated in sidestream 
smoke (47*48) Brunemann, et. *1. (49) have estimated that a non¬ 
writer who spends one hour in a srricy roan may inhale nitroaamines in 
quantities equivalent to smoking abcxrt 15 cigarettes. Benzols)pirene. 
another known carcinogen in men and amrreis, is present 3.4 times a? 
Jruch is. sidestream write. Furthermore, one cigarette may release up 
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to 100 ng of cut »ub*tance into the »ir (461. 

art how ntxh exposure to these substances does the regular nai- 
woldng perscr. reslly experience? This hes bee., very difficult to 
quantify. The concentration of tooacco cuponents in the enviromrt 
depends on msierous factors. The anount of totoecco cowmed, the 
volw of aetoient air. the siae of the rooa where snoring takes place, 
and the type and aeount of ventilation in an enclosed space are sow 
of the many variables thet affect mdtm intake- T»» proxmity of the 
pMiw seorer to the source of «cke «id his/her pattern of 
inhalation aey also affect actual expoaure (481, Similarly. tne 
smoking patterns of the individuals who do the smoking need to be 
considered. tor Instance, the vuUtion in puff frequency, puff 
duration «rd puff voUne are known to affect both the chenical 
caipceition of sidestream seeks and its biological activity (SO-54). 
Even the sn*er '» health status seem to affect the way in which 
sidestream. «x*. is produced (Ml. In fact, it is the sidestre-n 
smoke that has been modified by the above and other factors that 
constitute the real exposure to the passive eroker. Sow authors 
prefer to refer to this as enviroxsrental tciacco smoke rather Uan 
sidestream sroke. 

Despite these difficulties, some studies have attempted to 
quantify actual exposure by measuring tobacco metabolites in body 
products. Seram thyocianate and cotinine are fond in the bleed, 
urine, serus and saliva of the passive smoker (45, 56-601. Although 

tnyoclanate may result from other sources — l.e. leafy vegetables — 
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coti/une is a specific marker for erasure to tatecao smoke and 
therefore its presence in the non-smokers is taker as evidence of 
passive innalaticn. In one experiment a researctvsr was also able to 
identify njtageruc substances in the urine of subjects exposed to 
*noke in a poorly ventilated room (40). 

Studies aimed at determining the specific depositJ.cn of 
envircmmental snake oenponents in the lung tissues are very scanty, 
m theory, the biolagicsl features of the anatrzsy and f*iysioiogy of 
the human respiratory system, and the physical and chemical 
characteristics of sidestream snoke, suggest that such ctepoaiticn 
takes place. The extent of it, however, has been a ratter of debate. 
Different authors have reported high levels of mfce bronchial 
deposition ranging fro* 114 (61-62) to 80% (63). 

Conversely, Da pece and Lowry (64) think that wkm rt passive 
•mkers ara exposed to a minimal amount of amok*, perhaps try ure than 
the equivalent of one cigarette per day. It has been sixjgested that 
sjen an exposure oonveys a negligible risk (65). With respect to 
this, it should be noted that no treshold level of exposure for the 
development of ltsig cancer has been established. Ttmrefore, any level 
of exposure — including the low level attairwd by passive awaking — 
should be considered potentially able to elicit e cardrogemc 
response. 

Another series of studies have been aimed to detnrt the effects 
of passive smoking in the respiratory function of passive mtkers. 
This is particularly relevant since sot* authors think that an 
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ujpajjrtsd respirator/ function is m itself a cisk factor for img 
cancer (66-69). In France, Kauffman (68) ct. al. coloured spiroretric 
Reasurements Detween two types of ncn-rokers, exposed and non-exposed 
to seccwiary srrke. Tfwy fcxnd that both men and women married to 
TOWS of >■ 10 9 of tobacco a day had a significantly lc*«r forced 
nud-expiratory flow rate (FET 25-75) tnan those married to non- 
spcws. In addition, woren in the exposed grt**> showed a decrease in 
forced exoizatory volume in one second t5TV I). The study careful-y 
controlled far confounding variables suci as age, social class, 
education, family sire and air pollution. 

White ard Fro^j (69) conducted a study in which the effects of 
passive *re*inq in tha workplace were assessed. It *es ftxmd that the 
decrease in forced mid-expiratory and end expiratory (FIT 25-75 and 
TIT 75-95) “tong passive smokers was catparabl# to the decrease 
observed in light sroken. 

The effects of passive smoking on the puLnonary function of 
cnildren as measured by spircretric seasurenents was mentioned in a 
proceeding section (U)j they have been confirmed recently in a study 
by Chen and Li conducted in Shanghai (70). 

Different carcinogenic mechanisms have been postulated for 
stk*€ both rainstream and environmental. These mechanisms are thought 
to explain the development of lung cancer among passive smokers even 
if, as sane believe, the awake dwe conferred by passive smoking is 
lew. Such mechanism are also believed to be related to the different 
histolooic pec-ems observed in snokers and non-snokers. According to 
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tne tirst hypothesis, carcinogens preset in envu\Trorental snefce 
would hive the ability to produce adenocarcjjiana, the type of cancer 
more luhtu i among nm-smakers. Since volatile compounds are rrore 
likely to be absorbed by the passive srr*er, it is precisely in those 
ctnrajnris where carcincx^nic properties would reside. FUrtberrore, 
since volatile carcinegms would be able to reach the distal ends of 
the brcmctual tree, one %*xUd expect to find more tumors in the 
periphery of the lungs of no n- srefc ing cases than in snaking cases, 
wynder and Goodman (67) suggest that, ireisad, this anatcmail 
preference is present among no n s mo ke rs. 

The second (most widely accepted) hypothesis proposes that 
envirarmenta 1 tobacco srak* and mainstream snake have exactly tne 
same carcinogenic properties, despite tlj» known differences in their 
physicochemical characteristics;. Oxiar this hypothesis, tie exposure 
to environmental *moke is considered to be equivalent to low levels cf 
exposure to msinstxeen noke. The fact that no treshold has been 
established for the carcinogenic effect of o*±ntre*it sreke (that it, 
that any level of exposure otxrveys a risk above that of no exposure) 
supports this hypothesis. Further support is provided oy tte 
observation that epidermoid and snail cell carcinam (considered by 
many to be the tumors more strongly related to active sit*ing) have 
been found associated with exposure to passive snaking (30,33). 
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5 ANIMAL EXPERIMENTS. 

Testing the hypothesis that passive smoking and lung cancer are 
related by means of uunl experiments involves similar difficulties 
asc-ibed to the study of the carcinogenic effects ot' direct seeking. 
The search for a suitable amml model has taken many years, and while 
researchers are able to reproduce many of the respiratory systen 
timers, no one Mould claimed to have fotnd an idea) model. 

Hcs^ver. even without intending to do so, amny of the experiments 
aimed at studing the effects of direct racking my indeed have been 
testing the effects produced by passive Smoking. Various species of 
laboratory animals (mice, rats# Syrian hamsters) have been 
experimentally exposed to raoke-fIliad environments 172-75) (he such 
study (72) now considered a classic in the field# has shown that 
rabbits exposed to anvlromenta 1 smoke my develop txacheotorcnchia 1 
epithelial metaplasia and dysplasia. Hus study, along with the 
others which followed It# were interpreted with ituch caution since 
they did net quite simulated the p henomenon they were intended to 
study (i.e, the effects of direct socking). Different but equally 
important caveats should be taken into consideration when these 
studies are used to draw conclusions about exposure to passive 
smoking. For instance, we cannot be sure that exposure to smoke in e 
closed chamber actually simulates passive racking, nor that tr.e 
anstcry and physiology of tne respiratory tract cf the experimental 
animals wvuid respo-d to secondary troke in the same wey as hiamn's. 

.More recently# sophisticated eouipmert that produces and trios 
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sidestream smoke has been developed to simulate exposure to whole 
snake or to its gas phase only (76). Such devices include exposure 
chanters for rodents, cell cultures or isolated perfused lungs, as 
well as mcha/uras to manipulate mroke volume, dilution, and other 
variables to be studied. These devices are not yet part of the 
standard equipment of specialized laboratories, but it is likely that 
their introduction will produoe a wealth of knowledge regarding the 
effects of sidestream «noke. 

Lastly, many studies have presented evidence of the carcinogenic 
properties of tobacco ccsponents when arbdnisterad through rwtes 
otter tnan the respiratory tract. Many articles on the effects of 
subcutaneous injections of tobacco ccepcnants (76-77), along with 
articles on tte effects of robbing and skin pointing with tobacco 
cotpounds (76), agree that there is little reasezi to doubt the 
carcinogenic properties of tobacco smoke. 

6 3CKING AND KISTCUXIC TYPE OF LUNG CANCER 

An observation that has created a great deal of interest ara>g 
researchers asKems differences found betwen ling cancer cases in 
smokers and ling cancer cases in nansmokers. These differences 
pertain mainly to two factors, sex and histologic type. The relevant 
literature in this subject is discussed in the following paragraphs. 

Among women with lung cancer there is a higher percentage of 
xxxsnckers than airong rale cases. In upper New York State — as 
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preliminary information far tics study was being collected we tcund 
that nmanoking uxcn ccnprised 9.0% of all female cases, whereas 
nonsrckxnq vmn represented only 2.0% of all mala cases. Using data 
published by Greenberg et. al. (78), I estiwted similar figures. In 
tteir series of cases, 10.75 of tha wooen **re fWMnokers versus 3.0% 
of the ncr, Fran data provided by Rabat and Wynder (34) the estijmted 
cor re sponding figures are 14.9% and 1.96%. Finally, Garfinkel et. al. 
reported that 12% of the fcele ling cancer cases screened for 
participation in their study (30) were non-wokers. 

It has been suggested — since fewar wcnen than men woke — 
that a larger proportion of f wales are left suceptible to the effects 
of other carcinogens (including secondhand woke) than to direct 
cigarette woke. These carcinogens would be responsible foe the 
"excess” muter of rxzTwnking female cases. The effects of these 
carcinogens in men would be masked by the caeoheLming effect of 
direct cigarette smoke. 

Histologic type has also been recognized to be associated vdth 
woking habits. The nature of this association, hoover, remains 
controversial. AS early as 1957, Doll et. al. (79) had proposed a 
'•dose-response" relationship by shoving an association ber-een the 
amount of tobacco smoked and the development of epidermoid, large cell 
and mil cell carcinoma. Other histologic types were fomd to be 
either unrelated, or only slightly related, to Broking. A fej years 
later, kreyberg published similar observations (89). He found an 
association between smoking and epidermoid, large cell aid snell tell 
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carcinams. Similarly, he rejected an association between smoking ard 
both adenocarcincma and brcnch-Loa 1 veo l ar eardrum. 

Froa then on. no author has fully agreed with any other, 
'presenting results that are often frankly contradictory. Weiss, et. 
al. (81) in a prospective study of 6,163 men, added adenocarcinoma to 
the list of histologic types related to woking. Yesner (82) 
confirmed the association bet w e e n stroking and wall cell eardrum, 
but not with other call types. Auerbach found waking habits to be 
equally distributed in all cell types, therefore denying any 

association between histology and tcbeoc o woke (83) Vincent concludes 
that adenocarcinana and brcnchioalviaoiar carcinana are inversely 
related to waking (84). And, ears rec e ntly, two indepmdent studies 
have reported that all call types, including edenocardncmas, are 
related to cigarette waking '485). 

The difficulties in interpreting the results of these studies are 
many. T*o in particular, however, deserve to be mentioned. First, 
there is the problematic characteristics of the study groups. Ttey 
oarprise such heterogenous — and selected — populations that 

possible sanple bias is difficult to ignore. Seocreily, the 
intervention of so inany pathologists in the reviewing of the slices 
brings to mind the likelihood of unreliability of diagmaes. It 
should also be added that the studies cover an extended period, the 

nud fifties to 1984. Eknring this period the ability to assign lix>g 

cancer cases to specific histologic types has changed, as can be 
assessed by the cerreasing nunfaer of cases diagnosed as 
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urdir t erentiated call types. 

A mjcn nearer association is found between histologic type and 
sex. Hast studies agree that epidemsid camnnna is more frequent in 
males than fareies. The proportion of mate cas« classified as 
epidhimaid carcinoma ranges between 381 and 64*. ?or femaiea, the 
values are between 21% and 551- The other notable difference occurs 
ancrq aderxxarcinoms : this tisnor is such more caitTon amcng *o>en than 
jw-n. jp to 52% of all lung career cases in fenwd.es have been reported 
to be 1 eng to tlese group, whereas 33% is the highest among uen to be 
presented in recent studies. 

■me differera* in sacking habits b e twe en men and wran suggests 
diac sixh habits my be responsible for the difference in histologic 
types *rcng the sexes. Unfortunately, this has not been properly 
assessed in any study. Most reports deal with the sex-histologic 
type, or the raking-histologic t>pe association The tfcx*e-*«y 
interaction, sex-s*oking-histologic type, retains to be studied. 
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CHAPTER TVO 

«3HXS 

In April of 1982 the Mew York State Department of Health 
initiated a large study of the tpidaniology of lung cancer. New York 
State, with approximately 10,000 cases of lung cancer reports every 
year to its tutor registry, provided an excellent setting for a study 
of this nature. The project was intended to be ccn^rehensive, that 
is, to include both stroking and non-snoking ling cancer cases. Study 
of the group of raking cases was limited to the clinical arxj 
pathological characteristics of ling cancer, whereas the assessmnt of 
exposure to passive raking and other relevant environmental variables 
^re the rnain study variables in the non-smoking group. The study 
design also called for a population based case notched control group 
(this group will be described later in full detain. It is cnly these 
latter grrxgas nen-snaking cases and their correspondent 
matched controls — that will be used to assess the effect of 
exposure to passive smoking on the risks of lung cancer. The 
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rnethcdo logic approach used cc this end is the one-to-one matched case 
control study • 

It nvy be pertinent to mention that the original design of the 
stiriy specified that, in order tc discern ware precisely the effects 
of passive socking on the risk of developing 1^*? cancer, all cases 
included would be never smokers. “h-o things were clear early cn, 
however: first, that male cases were rarely never Brokers (<*Uy 2.0* 
of those initially screened for inclusion in the study reported to 
have never smoked), and second, that a sufficient mmber of these 
cases could not possibly be assembled in a reasonable period of tire 
so as to satisfy the s»»ple site requirements. Therefore, the 
e legibility criteria for cases vai extended to include thcae >4to had 
stepped snoking at least 10 yean before diagnosis. It shex^d then be 
clear that when we refer in this report to the grewp of ncn-*roki/*J 
cases, we are referring hot only to never Brokers but also to fonrnr 
Brokers. The iiplicaticxis of the decision to include former Brokers 
in the study group are discussed in the later section of this Chapter 
that deals with methods of ana Lysis, as 11 as in Chapter Four. 


1 OBJECTIVES. 

The mam ourpose of this study was to ejrolore the relationship 
oetr-^en passive Broking and lung cancer in non-sroker3, using a case- 
cortrcl cpproach. This was dene by analyzing data collect*^ in 439 
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cases of lung canoer and 439 matched "healthy- populate octrois. 

The specific question addressed in the analysis were: 

H 19 8 rtsk far cancer associated with ztm spouses' 

Broking habits? 

2j Is th-re e riak for ling canoer associated with asking 
habits of ambers of the housenold (inclusive of spouse>? 

' 3) 13 "P*" «» psseive sacking in the mkpUce associated 

with a higher risk of ling canoer? 

4) li Passive woking in social situation* twodiaJ with 
• higher risk of ling canoer? 

5) In the event eh*t the answer to these questions is affirmative, 
<fa ” the association parsist alter controlling for ccmicxreling 
variables? 

SI Gan a doae-respenaa batmen pasaiva sacking and ling cancer 
be shown in this data? 

7) Are there difference in riak for sen and womn? 

• ) Are there differences in risk tor never Brokers and 
fer fanner Brokers? 

9) Is there a higher risk essociatad with a specific lmg 


canoer histologic type? 
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2 SAMPLE SHE. 

It estimated that a sstple sire of 450 cases (225 males and 
225 Canales), together with 450 controls, wsuld be necessary to dnect 
a relative risk of the order reported by aireywa (25) and 
Trichcpculous, et. al. (27). Preliminary infonmtion collected in the 
rtirty area showed Chat approad/Mtely 1,200 fenale lm»g career cases 
were diagnosed in the study area every year, and that 9.0% **re aacng 
never wokers. Thus, it estimated that Ulicwinq for a 15% 
refusal rate) the 225 frole cases could be assoitoled in a cericd of 
about 30 nxnths, roughly the time available to collect the data for 
the study. Since cnly 2.0% o? s*n were never makers, gathering the 
sm muter of wale cases would have taken ouch ncre tine than the 
available feriod allowiri. As indicated above, it m such a 
r*aliiaticn that prorpted the decision to include cases that had 
stepped sacking at least 10 years oadt. 

The final s«tple sire fell slightly short of the proposed ruarber. 
It coeprised of the 439 cams and their 439 imtcbed controls, for 
wruzh information wu carp lata. Amcr.g all eligible cases the response 
rcte was close to 80%. S^ibtramng an additional 4.0% for 

physicians‘ refusal to let their patients participate, th* total 
response rate can be estimated to be 751. 


3 LOCATION Or THE STUDY, 

A check of the data acassjUttri by the New York State Timor 
Registry shewed that about 80% of cases of lixvj cancer c^ni r amxwj 
residents of the eight Standard Metropolitan Statistical Areas of 
Lpstate New York. this locale coaprises 23 counties, with 
approjasetely 125 diagnostic and/or traetwrt facilities. It ai 
decided that the resourtei available for the snrfy would be used are 
efficiently — and the logistics of tto field work greatly 
amplified — by lieu ting phe study to that geographic area. 


4 fSMLI5KMSNT OP THE CASES REPORTHC SYSTEM, 

Tb* first step of the project involved setting up a reporting 
systen in all participating hoapitaU. The fiald staff, caiprisad of 
sue experienced Research Assistants, was in charge of establishing the 
necessary cxertacts within the institutions. In each hospital tr» 
Medical Records Department, the Pathology Department, an* the Tmror 
Registry reported to air field staff all clinically aid histologically 
diagnosed lung cancer cases, either via telephone call or during the 
field staff regular visits to the hospital. Cooperation fra* all 
participating hospitals wes excellent, with the largest facilities 
reporting as frequeitly ss once or twice a w*ek, ard the roller ms 
reporting at least once a senth. The Mew York State Cancer togistry 
alsn screened periodically to ascertain cases that aught hsve been 
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missed by the hospital-cased reporting system. Special enphasis '-as 
put by the field staff on the timeliness of the reporting, since it 
w&s necessary for the purposes of the study to obtain personal 
interviews with the cases before they died or becane too ill to 
participate. the mean time elapsed betweer. diagnosis and reporting 
ms estimated to be 45 days, with an additional 102 days transpired 
before the conducting of the interview. 

The reporting of a case wes followed by the securing of the 
seeking history stated in the patiwits' hospital medical records. All 
cases reported as nff/er smokers, farmer suckers or of unknown snaking 
status were contacted by telephone and their smoking history 
<x»ifirrrrri. Chly those confirmed never smokers, or ex-suckers Jeff at 
least 10 years, were consider^ for inclusion in the study. All the 
elegibility criteria far cases are listed be lew. 


5 ELECtBIliTY CRITERIA FOR OSES. 

1) The patient suit be a resident of the 23 county study 
area (8 9CA of Upstate New York). 

2) The patient to be between 20 and 80 years of age. 

3) The patient had to be a never »ck*r (mrcked <* 100 

cigarettes in a lifetime) or an ex-roker < smoked <- 
100 cigarettes in the last 10 years). 
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4) The patient should have a clinical or histological 
diagnosis of primary lung canoer made between July 1, 
1992 and Decentaer 31, 1984. 

5) Itie discharge diagnosis tad to be canfimed by the re¬ 
examination of the pathology slides by an expert 
reviewer (see Histology Review in this Chapter). 

Conversely, the exclusion criteria were as follows. 

1) Any patient initially reported as a never or former 
smoker, who ms later found not to corply with the 
definition of never and farmer smoker used in this 
study. 

2) Arry patient with a discharge diagnosis of primary lung 
cancer who, upon the re-examination of the histologic 
specimens, ms assigned a different diagnosis. 

3) Any patient not fulfilling the raquiranents of age, 
residency, or date of diagnosis. 

<) Any patient for wnen an individual or a physician's consent 
was not granted. 
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6 SELECTION OF COWnOLS. 

Li order to provide a carpet iscn <yrxxip. each case 
uxii vidua 1 ly matched to a popilation control. The source tor such 
controls w the State Department of Motor Vehicles files. ttus 
source was considered appropriate since it provided moct of the 
information neoesary to perform the matrfung- additionally, this 
eethod was regarded aa less TJJTe-oansuninq and more economical than 
otter possible omthods for the selecting of controls, such as random 
di<r-t dialing. Fdr each case, si* potential OTtrols were selected on 
tte ^jis is cf age, sex, and county of residence. Upcn a telephone 
interview, the first potential control v*x> fcxsid also to catch the 

on tfs* basis of socking status — and ^o, .in addit_i.cn, agreed 
to participate fully — was included in the study. In sunrnry, the 
eligibility criteria for controls >es as folic**. 

1) The control had to be of the same age (+ - 5 years) as 
the correspcnding case. 

2) The control had to be of the sm sex as the case. 

1) The control had to be a resident of the same 
county as the control. 

4 ) -ny* control had to have the same sooxxng history as the 
ase. That is, both had to oe either never sneers or 
ex-stokers tcx it least 10 years. 


An additional matching variable was considered at the time of 
conducting the interview. It conoems the irotter of vrercher the 
questionnaire was responded to by the case himself/herself or, cn tne 
other hand, by a surrogate respondent. The catching on type cf 
interview is better explained in the section of DATA OGLLECT TGN which 
appears next on in this Oiapter. 

Ch the average, two potential controls had to be called until one 
notched the case on sinking history and was willing to participate in 
the study. 


7 DATA COLLECTION. 

Gnoe the elegibility of cases and controls was determined, the 
field staff arranged a face to face interview %rt\ich took aporaxiimtely 
ore hcwr to conduct in the patient's here. All infanmtian «ss 
collected using a pre-coded questionnaire. The questionnaire %m* pre¬ 
tested for a 3 month-period using patients diagno«s«i prior to tne 
study period. The sections of the questionnaire that contain the 
icwro used for analysis in the present study are fcxcxi in Appendix A . 
As wxjid be expected, irat of these questions are concerned with the 
imasurement of exposure to passive stoking; but infcxumticm on social, 
iencgrapmc and medical variables vas alio sought. Both cases and 
controls were interviewed exactly in the same fashion, and except for 
me itew m the questionnaire referring to the clinical aspects of 
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the current medical ctrriiti'm, they fccth aniwred the sane nutwt and 
type of questions. 

veien e* field staff found that • case had died or had become too 
ill to participate, he/she would ask to conduct the interview with a 
next of kin. preferably with the sparse, but children and other 
relatives vere a iso considered aproRariate surrogate respondents. «*ien 
a surrogate respondent had to be used for a case, a surrogate 
respondent was also used for the control. For instance* when the 
spouse of a case was interview! in lieu of the case, we would seek to 
xtervaew the spouse of the person selected as a control, even if the 
lat te r was available ard willing to be interviewed. in this respect 
we stouid tten rt»te that cases and controls were matched in addition 
to SEX , fCE , SOCHC HISTORY and RESIDENCE, an the TYPE CF 

INTERVIEW conducted. 


8 HISTOLOGY REVIEW. 

An independent review of the pathology specimens initially 
•xanined to :mke the diagnosis of ling cancer signed important for two 
reasons. First, to make sure that all cases **re confirmed pr urary 
ling cancer cases, and second, to provide a uniform criteria of 
diagnosis. The procedure for such review mss as follows. 

The field stiff would contact tne patnoiogy department of the 


diagnosing hospitals and request the slides or tissue blocks for 
the patient in question. In all but five patients suen request mis 
succssesful. The specimens would then be sent to a Pathologist at 
Memorial Sloane Kettering Cancer Center in New York City, who would 
review them blindly with regard to smoking history, the initial 
hospital diagnosis, and other risk factors. The review pathologist 
assigned each case a histological diagnosis according to tiw World 
Health Organisation International Histological Classification of 
Tiwours (86). The review diagnosis was then capered to tfw initial 
hospital diagnosis. If there was disagreement b e t we en initial and 
review diagnosis, a second pathologist froa the we institution would 
review the slides and assign the final diagnosis. Even though a 
detailed histological classification was provided by the pathologists, 
for the purposes of these study we have used a coarse classificaticxi 
that divides our esses into the following histologic types: Epidemoid 
or squarncus cell carcinana, Snail cell carcinam, Adenocarcinom, 
Large cell carcinom, and Others. 


9 EXPQSIHE VARIABLES. 

The main hypothesis of the study mis concerned with tl» effects 
of passive smoking on ling cancer risk. In oreter to assess the 
magnitude of such an association, we need e d to have both accurate 
maasursrents of exposure to the suspected risk factor and accurate 
measurement of the disease status. How the latter ml* ac^uevod nas 
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bum in tne previous section ailing with histologic review. 
In this section it will be explained hcv the exposure to the risk 
factor was detemmed. 
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cigarettes for each would be added into a single measurement of 
exposure. 


9.1 SPCJUSF SACKING HABITS. 

:tt*m 59 to 73 in the questiczinairt (Appendix A) inquired about 
tnt ertetng habits of up to four spouses per study *ibject. That 
infamatimi ms used to CTeate the following measuraients of 
tocposure: lljteter of cigarettes engte d a day by the SESgSlii- <B “ 

nuroer reported by the respondent ms taken directly from the 
^uesticnnaire if tte case ormtrtl had been married only once, or if 
only m of his/hers spoused) had smoked. If more than cne eemage 
to a snoker was reported, the exposure ms estimated to be the mean 
mater of cigarettas/day etteed by as many spouses as reported 
(mudJtmi 4). 2) ttnter of years the stxxise smoked. This figure ms 
iMkm directly frai the reported nutter of years the first spouse 
sicked wule married and living together with the study subject, kten 
applicable — ttet is. in the case of more than one marriage to a 
■tteer — the nufter of years sacked by eiteequent speuses ms supply 
ackied to the first figure. 3) Total mmter of cigarettes sacked by the 
s oouse during married life. This variable ms calculated by 
ittiltyplmg the nutter of cigarettes ssoked per day by 365 to cafctain an 
estimate of tte mmoer of cigarettes snaked in a year; tnen, 
nuitiplyinq tnat figure by the rrarcer of years the toouse ms reported 
tc nave srcAed in the aourse of tne marriag*- When mere than one 
tpojae ms reported as a anokar. the total married-life nutter of 


9.2 DCFQSIHE TO PASSIVE SPOONS IN TIE HOUSEHOLD. 

This variable ms created with the inf oration collected in the 
item marked with an asterisk in page 170 of Appendix A* Infonmtion 
about eno*cing in the household was collected for the 12 net recent 
residences in which the study subjects reacted to have lived. It ms 
calculated as follow*j The meter of years lived in each residence was 
multiplied by the meter of smokers in that particular residence 
(inclusive of the spouse). • and added over as many residences reported 
to have had smokers (maxinuv of 12). The resulting figure ms 
expressed as the meter of person/yaars of ejgcaura experienced by tha 
study subjects. It has to be emphasized that theme units of exposure 
should not be oonfuaed with the con v en t ional meaning usually attached 
to them in epidemiologic research. In this case these units are used 
to suenarlze the exposure of each individual according to intensity 
(nutter of smokers in the household) and duration (nutter of years 
living with smokers in the household) of such exposure. They- do not 
indicate the collective experience of a group of individuals over a 
certain period of time. 
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9.3 PASSIVE SMOKING IN THE WORKPLACE. 

The information collected through the items marked with an 
asterisk ir. pages 168 and 159 of Appendix A *«s the basis on wruch to 
estnmte exposure in the workplace. Ttus variable *®s created in 
exactly tne sane manner as household exposure. That is. the number cf 
years the study suojecc worked in a particular place was nultiplied 
by the number of smokers who worked in the same roan or area. This 
ws done for the 12 east recent job* and added ower to obtain a single 
nsasuremerx of exposure. The units of erasure, as well as household 
exposure, are expressed in person/yearsj and their interpretation 
should also be similar: a stannary of exposure far each study subject 
to smokers in the workplace over certain period of tint. 


9-4 PASSIVE SMOKING IN SOCIAL CIFCUCTANC2S. 

Page No 173 in Appendix A shows the items asked during the 
Interview in order to estimate exposure to secondary srohe ir* social 
c trams tances, These items were intended tc collect inf arms t ion on J 
aspects of exposure. The first is the type of social activities which 
are conducive to exposure to passive wcking; secondly, the frequency 
witr> which scch activities were carried out: and thirdly, the stages 
ir life (10 year intervals) in which such activities wer* carried out 
with that particular frequency. The information conveyed by these 

aspects of exposure as sinrnrioed Ji a single index that goes 
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frem zero to a irsxuman value of 96. This index is obtained by adding 
the information coded in items 186-200. FOr further details on the 
creation of the index of exposure the reader oust refer to the 
Appendix. Thera, both the list of the activities included and the way 
in which the information was entered is sel f-oylanatnry. 


10 PCOT/ITALLY OCKFCXJNDIHG VARIABLES. 

Inspection of the data showed that cases and ocntrols were 
different with regard to variables which were believed to affect lung 
cancer risk. It %eu decided that these should be considered in the 
analysis as potential ccnfounders. We were aware, however, that the 
information available was not of uniform quality across variables. 
Vhereas information on sociodemegraphic variables was likely to be 
highly reliable, the information pertaining to chemical and/or 
occupational exposures — all obtained on a self-reported basis — v«t 
not d en i e d so. Thus, carried out the adjustment far confounding 
variables in two steps. The first, which we call 'partial - 
adjustment, included only those variables for vrfuch we had "hard* 
information. Such variables were RIXIGION (Catholic versus Other), 
nCDME. MARITAL STATUS (single versus other), and NUWER Of CIGARETTES 
9CKED/DAY among the former stokers. In the second step two other 
variables were added in order to carry out a ’full* adjustment. These 
variables were: ejqxasure to any of the CHEMICALS (never versus ever 
exposure) listed in items 202-218 in page 176 of Appendix A, and 
-jcxsuTTi to * TIMES, DUST OR RALIATICH ON THE JOB* (see page ifig in 
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Appendoc A). In adiitior. to these, other relevant variables **re 
considered for inclusicn, but a closer eaamittU.cn . of tbeir 
distribution among cases and controls showed no significant 
differerces, These variaoies were: EXPOSURE TO DIESEL OR EXHALE? 
nKES FRCH BUSES, TRUCKS OR EQUH»CNr ; DCPOSIRE TO A GAS COOKING 
RANGE AT HOME; tXFOSlRE TO KEROSENE HEATERS; and EXPOSURE TO A CCk\L 
OR VOOO STCVE (pages 16^ and 171 of Appendix A). 

we believe tnat our best adjusted estimates were ttose obtained 
dv the irvrlusion of the first group of variables, since they are based 
on the rest reliable in/orroticn. In the next chapter, therefore, ^ 
only present tir. addition to the crude estimates) the results of the 
so-called "partial - adjustment. 


11 AWLYSIS 

Tf* choice of statistical a/ttlyais techniques was primarily 
determined by the design of the study. The Utter called for the use 
of techniques capable of appointing for the Hatching, as k 11 as for 
techruques capable of dealing with carp l ex situations in vauch 
covarutes — in addition to the exposure variables — could be taken 
simultaneously into consideration. 

Before -plaining more fully how these techniques '-"J? aooUed. 
it is pertinent to mention that simpler te<hruque? were also i5ec tc 
firs? exp lire thr characteristics of the data collected. Univariate 

snzmzzoz 


statistics and/or sinple frequencies were obtained for almost all of 
the variables for Wuch we had inionmticn. Such exploration of the 
data also included — vhm aproppriate — the use of stem and leaf 
or box-plot diagrams to determine the nature of the distribution of 
tne variables, in both cases and controls. Ttws oarparabj lity of these 
two groups also needed to be established and several statistical tests 
were performed to such an end. In the case of the variables that bad 
used to perform the imtctung (AGE, SEX. SMOKING HISTORY, 
RESIDENCE Af© TYPE OF INTBfl/nw), we knew of course that no 

differences *«re to be found. But there was rc> certainty that cases 
and controls wxild be equal in other respects. Sociodemograpnic 
variables such as rurber of years cf school atterriance, inccre, ethnic 
grtxp>, country of origin, nurtoer of times married, and others, were 
anpared using either poured t-tests (oorrtimous variables) or ctu- 
*g^are tests (McNener s test for dLicothcmous variables or chi-square 
for categorical variables with more than two levels). In the sane 
fashion those variables that were viewed as potential ccnfounders were 
compared first before deciding whether or not to include tnem as 
ccnfounders in the final analysis. Vhen applicable, the ccnparison of 
the potentially confounding variables was done by treating the 
variables as both categorical (for example, yea/no exposure to gas 
) and continuous (for example, number of wears of exposure to 
gas cookinq). Thus, the decision to include a variable as ccnfounier 
was follcfcesd by the decision on whether to include it as a categorical 
or a - a contumxxis variable. Logistic regression was used to 
determine if there w evidenae to assune linearity on ztm effect of 
the potential con founder. It may be useful to advance now chat norm 
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of the potentially cxxdounding continuous variables (with the 
exoeptim of inctsm) showed indication of linearity. Therefore they 
were included only as categorical variables. 


HA LOGISTIC KfdESSIGN P3R WITCHED C*SE-<XNS»L STUDIES. 

Holford et. al. (97) have published a method to analyze pairwise 
■etched studies based on the linear logistic model described by 
Cornfield et. ml. (88). As pointed out by the authors, this method 
shows several features that Mke it the best available choice to 
analyze data setj such as the present one. First, it allows us to 
obtain the estiemte of effect far me or more exposure variables while 
controlling fcr variables not considered in the matching. Second, it 
can provide estimates of the effect associated with different levels 
of one or more categorical exposure variables, as well as the 
estjjmtm of effect for the levels (One unit change) of me or more 
continuous exposure variables. And third, it allows us easily to 
obtain estimates Associated with the different levels of the retching 
variables. 

In this adaptation of the logistic model the regressor variables 
are represented by the ca se c mt rol differences of the value for the 
ejgxaure lor confounding) variables, the intercept is not included, 
and tne response is always positive (that is. for each value of the 
regressor varuble there is always nne case and one control). The 
resulting estimates are the rexinus conditicnal likelihood estimates 


of the parameters. 

In present analysis I used the prugra m for logistic 

regression available in GLIM (89). The analysis of each of the 
exposure variables proceeded very much in the s mm %my. The 
following, therefore, is a general description of the steps fcll«ri 
to assess the effect of each of these ex po sure variables an the risk 
of Img cancer. 


11.2 DCFCSIHE AS CATEGORICAL VARIABLES. 

All information on exposure was collected in such a «iy as to 

* 

allow the creation of variables that would reflect such exposure in a 
continuous scale. We considered it useful, however, to look first at 
the effect of the exposure variables as ordinal categories. For that 
ratter all variables were transformed into new categorical variables. 
Tte cut-off points far the categories were chosen by follcwing 
convention (e.g. p«cks of cigarettes/day I or by referring to what 
oe»r authors have used in their studies l e.g. Trichopoulous 
categorization of exposure to cigarettes in a lifetime). Once the 
categories had been created and the information surwerized in tables, 
the analysis pr oceeripri in this way: 

1) The model that assunes no association broken risk factor and 
disease wis fitted to the data. This is also referred to as the 
model with no parameters or the model of total symmetry. 
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2 ) The logistic model that considers exposure as an ordinal 
categorical variable was fitted to the data. These models 
provided estimates of the effect of each of the levels of 
exposure using zero exposure as the reference category, 

2 ) In order to test for a linear trend in the levels of the 
category, a third model was fitted. This included as the 
regressor variable the case-control differences cf the mid-points 
of the category intervals. The estimate obtained represents the 
slope of the fitted line. 

4) In order to test fee the significance of the overall effect of 

the exposure variable, the model obtained in 2 was oorpared to 

2 

the model obtained in 1. The resulting differece in G 
tests the null hypotheses that all parameters in model 2 are 
zero, or equivalently, it tests whether model. 2 provides a better 
fit to the data than the model of no association. 

5) In order to test for the significance of the linear trend, 
model 3 was coipered to model 1. 

6 ) IT* statistical significance of the paraseter estimates 
retained in 2 and 3 ai assessed by ocrparing esen estimate to 
its standard error (Wald's tests not shewn), or by e stum ting 
t»ir 951 confidence intervals. 


-SO- 

7) Violaticn of the assumption of the ccnsistency of the 

2 

ratios was checked by looking at the value cf G obtained 
in model 2 (Test of Quasy symmetry). The assumption of the 
consistency of the odds ratios is made under the adaptation of 
the logistic model used for the analysis of matched studies. 

8 ) In the one case that the linear trend was found to be 
significant (exposure to passive waking in the household), the 
next higher order model wi fitted to the data. The quadratic 
term m« repres ent ed by the ca s e - control differences of tte 
squares of the sud-poirrts of the category intervals. 

9) A last regressor variable was entered to carpers the risk 
associated with zero exposure to the risk associated with any 
lr«l of exposure (none versus seme exposure). None of these 
mcdels ahowd any significance and since they provide only a 
"coarse* assessment of exposure, they are not presented in the 
results. 


11.3 EXPQSIR£ AS A CCKITNUOUS VARIABLE. 

The next step in the analysis ve* to treat the exposure variables 
as a oentinuu*. It was believed that such an approach could detect 
significant effects not unoo^red by the analysis of the exposure as 
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categones. At tlus point it w also consider*! pe-jnent to look at 
eatumtes 'or specific strata of the study foliation. Previo-is 
studies have suggested that the effect of passive smoking may very 
between the s«s, or by type of interview or according to sacking 
history. The mtched design -ouid not allow us to obtain estimates 
{or the rain affects of such variables (by design those effects have 
been set to be rerol. but estimates for each of their levels coild 
provide useful information on the relationship between the risk factor 
and the study disease. Also, previous r^esrch rark has suggested 
that passive saoking say determine the type of histologic timer 
.developed by the petiants. therefore, ra ranted to see if the 
magnitude or directii® of the effect varied according to the 
histniogio type considered. 

in sumrnry, tlw steps taken at trns stage of the analysis w*re as 
follows. 

I) A logistic motel wu fitted for each of the **P°sure 
variables. These models provided estimates of effect for the 
exposure in question, caking into acco-sit all 439 pairs available 
for analysis. 

;j l logistic model was fitted for each of the exposure variables 
and their interaction with the variable TYPE Of rwnPVTEM. Fm» 
tf*se notels estimates for effects **re obtauied for SELF- 
PESPOCOsTS and for SUROGATE RESPOCOJTS. 
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31 A logistic model *ms fitted for each of the exposure variables 
and their interaction with the variable 3CKRC HISTORY. Prcsn 
these notels separate estimates were obtained for NEVER SOCERS 
and ftJRHER S-CWTR5. 

4) A logistic merle 1 ms fitted for each of the exposure variables 
and their interactions with the variably SEX. These ncriels 
provided estimates for FEMALES and MALES. 

5) A logistic model ««ls fitted for each of the exposure variables 
and their interacticxis with the variable HISTOLOGIC TYPE. 
Separate effects here attained for EPHOM3ID WD SiALL rrrjr. 
CARCIN3MA and ADEMDCAROCMA Aft) OTHERS. 

6 ) Tests of the significance of the effects of all cf the above 
parameters v*r* obtained, as well as tests of tlte significance of 
the interactions. The latter are equivalent to testing the null 
hypothesis tnat the effect does not vary according to the levels 
of the stratifying variable. 

7) n>re ctnplex models including the exposure variable in 
question and rvo, three and four two-wiy interactions were 
fitted. 

8 ) Models with the exposure variables and all the possible 
corbinaticns of three-*«y interactions were fitted. 



Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 



-53- 


9 ) ptodels obtaiwd in 8 and 9 w oaipared to each other as well 
as to the surliest models obtained in 1 thnxxjh 5. 

10) The 'variables selected as potential confomders «ere 
included in the models obtained in 1 through 5, 

11) A single rodel that contained the three Ritually exclusiw 
exposure variables (houarftold, workplace and social exposure) and 
ew ctnfoisxiers was fitted to the data. 

12) A model was fitted to the data that contained only the tw 
variables with sigrifiont effects and the oonfounders. 


Z^ZSZZZOZ 



Source: https://www. 


CHAPTER TWIX 

RESULTS 

This chapter is divided into three sections. The first is 
devoted to the description of the study sjmple in tens of socio- 
denographic characteristics. In addition, it checks ths distribution 
of the variables used to match cases to controls arxi presents the 
distribution of cases regarding histologic diagnoses. The second 
section examines the distribution of certain variables not taken into 
account by the matching process — variables which, by their nature, 
may be considered as potential oonfounders of the association betwe en 
passive stoking and lung cancer (for example, pipe and cigar smoking). 
The third and last section is subdivided into four subsections, each 
one reporting the assessment of the association between lung cancer 
and a different measurement of exposure to passive smoking. 
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l DESCRIPTION OT THE STUDY SAMPLE AhO 

DisnuBunow or the matching variables. 

Tte results presented here ere based an the statistical analysis 
performed <xi data pertaining to 429 case-control pairs. Table No 1 
presents the most relevant demographic cnaracteristies of the study 
subjects. By design ti.e, matching.', the sex distrUxitian was set to 
be approxiiretel/ even. Thus, there are 218 {<9.7%) f«*nale case- 
eantrol pairs and 221 (50.3%) pairs of males. In the same manner, 
age, which wss matched within a ♦ - five year age ran^, caused the 
nun age far the cases (67.05 years) to be very close to the mean age 
for controls (68.13 years), Aa is Mill known, rat lung cancer 
patients acquire tie disease later in life. This is lively to be a 
reflection either of • long latency period or of th* requirenent of a 
prolonged exposure to etiologic factors necessary far the developrent 
of the disease). Moreover, 77% of our case control -pairs reported 
tfenselves 60 years or older at the time of diagnosis. By the tune 
the interview vet conducted, an additional 3.0 I rare reported to 
fall into that category. The latter increase mbs ofcviousiy due to the 
time elapsed between the discharge diagnosis, the obtaining of ccmsenc. 
frero '-he attending physician, the contacting of the patient him- or 
herstlf and, finally, the arranqenent and conducting of the interview. 
Sir.ce survive l rang lung cancer cases is kroM*. to be px>r, and sir.ee 
ootawring the information directly fr=n the patient before death wxs 
corvsioered crucial for the quality of tne data sought, v* tried to 
Xeep the lapse oetween diagnosis and interview as short as ccss.ole. 
As a corssqjercc, tl« mean manner cf days that transpired betv*en the 


two events was 147 days. This allied us to conduct direct interviews 
witn 296 of the patients (67.0% of the total). As explained in the 
preceding section, cas*33 and controls were also matched on type of 
intervit*#, so that the same proportion of direct interviews applies to 
the control group. 

0* landred and ninety seven pairs (454) were comprised by rwver 
«a*oers and 242 (55%) by former rakers. Aa would be expected, rat 
never raking pair* rare female <75.6%) and rat raking pairs were 
■eie (71.5%). The tanking history—sex distribution will be iaportant 
*4y*n interpreting the results of the exposure variables. It ea t be 
rorembered, therefore, that pr esent ing results for fmeles 

will be dealing ratly with rm-rakers, ard when presenting results 
for males we will referring to a subgro*> canpased mainly of footer 
smokers. Conversely, estimates for never wtakers are based on nor* 
fmales than males, and estiimtes for former stokers an nore imles. 
In evaluating interactions we rat also keep in mind that the 
estimates of effect for specific subgro*** will be based m a 
varying ranter of pairs, and therefore will have different statistical 
pewer, depending on the particular interactions being evaluated. 
Thus, for instance, the estimates for never raking imles, will be 
calculated using smaller meter of subjects tnan the estimate for 
former smoking males. 

Over 90% of both cases and contro ls were whites. Blasts 
constituted 3.64 of the cases and 2,7% of ttw coitrols. ito 
information cn ethnic arocp was available Ln about 11% of and 
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controls. Mcst patients reported thanseives as having been bom in the 
Uruted States (08%). In addittion to this ajuntry, 22 other 
countries, mostly OLropear., were mentioned as pla<» of birth. None of 
the differences in the distribution cf ethnic group or national origin 
were statistically significant. 

Fewer cases than controls reported ever to having teen rarried 
!07t versus 92%). Similarly. at the time of the interview, fewer 
cases (60%) were reported to be married tnan controls, vtiile these 
differences were statistically significant (Oii-square ■ 11.46, 1 df) 

the nurter of tunes being married or the mean Timber of years duration 
of tmrriage were not- Significant differences of religion were offered 
by the presence of tore Catholics (54%) among the cases than among the 
controls (42.0 %), and by more Protestants among the controls (38%) 
than a ronq the cases (32%) (Chi-st^iare • 13.67, 4 df). Income was 

ford to be significancy higher for the cases than for the rartroU. 
This finding suggests that matching on county of residence does not 
*eon effective to control for eoaranic status. Hoarver, another 
variable whicn is generally considered to be an indicator of 
socioeconomic status, i.e. ntrber of years of scdwol attendance, did 
not show any significant differences for cases and controls. The mean 
rnmr of years of school attendance for cases mm 11.44 years and, 
for ccntrois, 12.7 years. 

The distribution of histologic diagnoses resulting from the study 
review indicates tnst the majority of cases in our study were 
adenocaromeres *222 oases, 50.6%): v»?iderroic carcirana ccr^tituted 


TASLE NO. 1 

RELEVANT CHARACTERISTICS OF THE STUDY POttXATIGN 


GASES CONTROLS 

SEX* 

FD-AIES 49.7% 49.7% 

HALES 50.31 50.3 

AGE * 

MEAN AGE 67.35 68.13 

IN YEARS 

3CKT>C 

HISTORY* 


never SM3KERS 45.0% 45.0% 

FORME* ACKERS 55.0% 55.0% 

TYPE OF INTERVIEW* 

SEXJ^RESTOECENTS 67.0% 67.0% 

SURROGATE RESPCKJENTS 33.0% 32.01 

ETHNIC GROUP 

NON-WTE 2.7% 3.6% 

HOTE 86.6% 85.6% 

EDUCATION 

MEAN *>*ER OF YEARS 11.4 12.7 

OF SCHOOL ATTENDANCE 

PLACE OF BIRTH 

UNITED STATES 89.7% 86.8% 

OTHER 10.3% 13.2% 

RELIGION 

CATHOLIC 54.0% 42.4% 

OrHER OR fCNE 46.0% 57.6% 


HISTOLOGIC TYPE 

EPTDOVOID 
ADENOCARCINOMA 
LARGE CELL 
SMALL CELL 
_OTHER_ 


50.66 

25 . 1 % 

10.3% 

7.7% 

6.4% 


* Matching variables 


fcttzscezoz 
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about one quarter cf the patients (l 10 cases. 25.L%»; larq- and small 
cell accounted for 45 (10.3%) and 34 {7.7%) cases. Finally. 23 
patients were classified as ‘other- histologic types. ^ **nt to 
en^hasiie that this categorization of cases acodrdinq to histologic 
d^agraes is based on tne diagnoses provided by our study review, 
(except for the five cases in which the pathology slides oculd not be 
obtained). This distribution is very sumlar to the cne dern^d fra* 
the initial hospital diaqnoees- The overall aqr« , » , wt teuten the 
latter and our sttriy review was 94.0%. with a Kappa value of 0.364. 


2 DisncHjnGN or Krnxn*ux gcwdwcdc variable. 

Sere of the socio-demographic variables already described fail 
into the category of potentially cunfewnding variables. Sanely, 
inarital status, income and religious affiliation. The magnitude and 
nature of the differences be twe en case* and controls regarding these 
attributes have been pointed out, and the weys in which they have been 
taxer, into actxwt in the analysis has been presented in the previous 
chapter. Other potentially confounding variables such as chaiucal, 
occupational, arrJ residential exposures have been discussed in section 
10 of the chapter. Therefore, this section will <xmc*ntrate on 
rvrvreteiung variables not yet discussed. Of particular importance 
are tfose variables related to snokinq habits. As explained in the 
previous secticn, the notching on smoking history -os done on a 
dicothcsous fcasis. That is, cases vho we never smexers we matched 
to controls who never sacked, end rase? who reported as having craked 
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we matched with controls who were former smokers. This procedure, 
however, did not necrearily ensure that the particularities of the 
sicking habits of the farrcr srakers — such as intensity and 
duration of cigarette smoking — were ocrparable antang cases and 
controls. Nor did this procedure ensure that exposure to other f oum 
of tobacco wos similar in both groupa, Thus, the exploration of the 
distribution of these variables seen in ortfer. 

The average number of years the ex-jmoking ctw* reported bavin? 
smoked was 29.9 years. This figure was not significantly different 
fra* the rean 28.3 years duration of the smoking habit reported by 
controls (paired t-test • 1.64 , p^.1024). However, the mean nurter 
of cigarettes per day snaked by the ex-snaking (28.9) was 
significantly higher than the^mean daily nutter of cigarettes sneked 
by the controls (23.82) (paired t-test-3.74, p- .0002). This finding 
w? reoegnized to be important for two reasons. First, it suggested 
that if an increased risk for lung cancer was fcxxvi in the study, it 
might be due to the residual effect of past snaking habits, and not 
— or not only — due to eigsosure to passive stoking. Secondly, it 
mode clear the need to control for this variable in the final analysis 
as a way to remove the potentially confounding effect, as well as to 
stress the reed to obtain separate estimates of the effect cf passive 
smoking for never and former smokers. 

Exposure to other farms of tooacco did not shev any significant 
difference bec«eer. cases and controls. Both groups had about the same 
proportion of individuals who reported ewsr SToxing cigars (78 cases 
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a* 79 controls). Tt» lnte«ity of this hsfait -s slso susilsr for 
casss and controls (4.6 cigars/day for CUM and 3.4 ciger* /day for 
controls), as wsls ths overall length of use 120,5 years for cases and 
11.26 years ft* the ocntrolsl. Cases and controls ware also lisdler 
in psoportion, intensity, and duration of pipe swing. Eigthy three 
cases and 90 cmtrols "era ewer pipe ssokers. The cases Booked and 
average of 4.4 Fipes a day during an average of 20,41 years. The 
controls sooted 4.6 pipes a day during an average of 19.9 years. The 
appreciate statistical test did not shoe significant differences for 
any of rhaae variables. OUy 3 case# end 1 control reported having 
nfasd seriJuana. This difference ie not significant, and lr. any case 
tha co tpa r laai is based on such Brail WBbere as to hewe no meaningful 
interpretation or to raise ocnoam regarding any effect on the 
results. 


3 ASSESJ^dir CF THE EFFECTS OF PASSIVE SHORING 
OH LUNG CANTO RISF3. 

1^ the following taction the remilts of aseessing the iw*»ct of 
pusive mckinq on lmg cancer risk will be presented according to 
f« 3 ur different sources of exposure. Theta scurces ere 1 l) smoking 
habits of tha spouse(s), 2)Busking by all santers of the household 
'inclusive of spouse), 3) asking In the eorkplece, end 4) Broking 
that occurs in social circuietsnoes. 


3.1 900NG HABITS 0T TOE SPOUSE. 

Host epidsmio logic an rl i as h*v*> choaen one measursnent of spouse 
coking os an indicator of exposure to passive smoking. In the 
pr esent study the effect of spou se snaking os measured by throe 
variables has boon evaluated. The first variable considers the daily 
smoking habits of the spouse(s). The second concerns the mmter of 
years the spouae(s) sustained that particular voicing pattern. And 
the third variable — in feet a ocafcinatlai of the first two — 
reflects the total nistoer of cigarette* edred by the spouse (a) mile 
ommed and living together. 


3.1.1 ASSE59CNT OF TOE EFFECT CT HJWH3* CF 

CIGARETTES/DAY S«ED BY TOE SPOUSE. 

Table }to 2 (resents the estimates of the effect of the 
spouse's daily snaking habits «ten analysed as an ordinal categorical 
variable. In order to p r esort results easily capered with those of 
other studies, each category reflects the standard ranter of 
cigarettes corres po nding to a different nutter of packs of 
cigarettes/dsy. A logistic regression model was fitted to the data 
using ths differences in e xposu r e between cases end controls as 
regressor variables (See Statistical Analysis in the Methods Chapter). 
Through this tschrugue, oesparisens have been node betwe en the risk 
associated with exposure to each of the categories of spouse daily 
erelong ard the referent category rep r e s e n ted by zero exposure. Table 


9^2800202 
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No 2 presents ttm estimate*. standard errors, odd* ratio* and 
cxnfictefKst limits for each of Chess ooaperiaens. The higha*t ***** - 
olMrvod c o t ' r espond to odd* ratio* of 2.84 (for **pc*ur* to spams 
asking of sar* then 80 dg/dey) end 1.23 (foe sspomir* corresponding 
to 41 to 60 cigar*tte*/d*y). Tbs axr**oiding mnfidenc* limits, 
tD«vtr, indicate tlmt thsss values srs not significantly different 
fra* the nail v*lu*. iJb**p*ct*dly, three of ths sstamstss in ths 
tstols suggest • in risk for l«*g canaer for them* s igx msd to 

1-20 dgar*tte*/dey (CR-.7t97), to 21-40 cigarattes/day (Ob-. 9063), 
ml to 40 to 80 dgerettaa/day t®»,4l94). likewise# thsss eeUsmtes 
srs not s tatis tically diffmnt frem ths mill value, *s shmm in ths 
•sms table, 

A plot of tl* five log odds crrreapcndlnq to each category is 
shown in Figurs No l (astimats* represented by diamls at midpoint of 
category values). four of th* points suggest a possible linear 
relationship. In order to test for linmarity in th* categories, th* 
caae-oontrol dif farsnoma of th* add-point* of each category ware 
entered as the regressor variables in th* logistic model* Th* 
estismte obtains* for the slop* of th* fitted line (estiamte-. 001032, 
ttald ) si not statistically different fro* aero, therefore 

condoling that there la no evidence to stpport a linear redone* for 
ths categories. 

2 

vtwi ccmpared to a model of total syewtry (G - 10.29, 11 df 1 

— that is, to a trod*l with no parameters, that asmsms no differences 

in e^oaure for cjmi and controls — neither the model for e^ceure 
2 2 
is categories (G • $.304, 4 df), nor the model for linear trend (C • 


10.24, 10 df 1, ae c ral to provide a better fit to the data I A G • 

2 

4.99, 5 df, andmG - .05, 1 df, respectively). Along the asms lines, 

a logistic model that compares zero exposure to any exposure (-> 1 

cig/day) ah o u a d neither any significant effect nor any appropiat* fit 

2 

to the data, vhen oespared to th* model with no pax —tan ( iG ■ 
2.72, 2 df). 

The analysis of ths effect of nuafcer of cigarettes/ day marked by 
the spouse also included treating the exposure as a aontinuun. Par 
that purpose a linear logistic modal was fitted to the data. The 
odds ratio associated with the spouse sacking 1 pack of cigarette*/ 
day was 1,011 (Table No. 3. Its 95% ccrvfidanc* limits (0,844 - 1.18) 
includes th* null value and therefore provides no evidence of a 
significant aaaoditlm with the study disease. It nay be pertinent 
to mention at this point that than logistic regression is applied to 
the axmlysis of continuous data, the estimite of effect obtained for 
a particular unit of exposure can be used to calculate th* estimate 
associated with other levels of exposure, for instance, by aultypling 
tha satinet* for 1 pack of cigarattes/day (0.010998) by 2, 3 or 4, w* 

would obtain tha estimate* of effect associated with the spouse 
snaking the respective raifoer of pecks/day. In the same fashion, 
multiplying th* standard error of l pack/day by the quantities cited 
above will yield the variation associated with the estimate at that 
level of e>gx»ure. It should be evident by the way in which these 
*tstin»tas are obtained that higher ejqxmure* will always be associated 
with larger estimate* (a* well as with greater variation) so that the 
statistic*! 'significance of the estinrntes doe* not vary according to 
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Iml of exposure. In ths present case. the estimates far 2, J. and 4 
p»^fr 5 dgarettes/day would ell be not significantly different from the 
null value; tlmx confidence intervals would include such e figure. 

rigure No 1 shews ti* line thet represents the releticnship batv«n 
exposure (cigarsttaa/day in the X axis) end risk of disease Uog odds 
in the T axis), according to the logistic model fitted to the data 
(continuous line). Again, the almost entirely flat line suggests a 
leek of dose response relationship. The two other lines represent tw 
subgroups of ths study population, the large dash line corresponds to 
self respondents, and ths mnall dash line to surrogate respondents. 
Both of these lines would sms to suggest effects due to expose that 
are not only greater than the effect for the group as a *rfwle, but 
also thet sows in opposite directions from one another. However, 
neither is significantly different from ths line that represents all 
subjects, nor are tfwy significantly differs* from one another. 
Likewise. ths estisetes that desoibs these lines are not 
significantly differmit from the null value. 

The lower part of Table No J (lines 4-9) and Figures » 2, 3, and 
4, present fer tie study population estimates and fitted lines, 
respectively, according to 9CK2MG HISTORY. SDC and HlSTCUXliC 
OlXJCeiS. The significenee tests and confidence limits in the table 
slxw no significant effect of spouse daily smoking ^en examined 
separately for never —h er s and former ackers, traJlcc and fsroles, 
arri epiderroid and edenocarcinore histologic types. Marecnwr, the 
tests of interaction of the ejgxaure variable with 9©KT?G HISTCRY, 
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TABLE Na 2 


E3Trf1ATf3 t 0DO3 RATIOS AtCTSB OOTIOOCt LIMITS 

row oposiw to nn cATtraics of aosftmts per oat 

3TKX£D BY T« 3POJ3t(3). 



8 tt 28 CC 20 ; 
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-€7- 



TABlE Ho 3 


UMAOJtSTTD CSTlhATES, 0005 RATIOS, 

AM) COMIDOCZ LiniTS fOR A DIFTTRfNTlAL OF D TO&JRt TO 

spouse snow MO of 20 a<*«mvOAY. 


inoup 

ESTIMATE 

STAMMU) 

ERROR 

0005 

RATIO 

95i ia 

9$sua 

ALL 

019996 

.07920 

1.0111 

.6655 

1.1810 

SJEUCTS 






sar 

.1072 

.0940 

1.1132 

.9250 

1.3364 

Ksocom 






mpwah 

-.2402 

.1543 

.7865 

.5612 

1.0642 

asPoctxTS 




• 


MVtt 

-.0614 

.1302 

.9499 

.7369 

1.2262 

9XX£RS 







.0536 

. .1040 

1.0871 

.6622 

1.7962 

skuas 






mum 

-0230 

.105* 

.9773 

7941 

12020 

n*m 

.05444 

.1206 

10560 

JB47 

\SS58 

ow«( 

.1157 

.1371 

1.1277 

.8570 

1.4707 

»wi au 






AOWXA 

-0920 

.0960 

.9809 

.7913 

1.1619 

6 0TNFR5 





i 



6l'J’28CCS02 



Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 








*71 


-7J. 


2023382451 


I 

W 




5 



S 

w 

8 


B 




TABLE Ma. 4 

AtLWSTTO ESTIFtHTtS, 00CS RATIOS, 

AK) 09 TI 0 OCI IIMITJ FOR A DIFFER! NT M. C? EXPOSURE TO 

SPoust snaciio or» oewmvmt. 


orour 

C5TlhATt 

5TAMVA0 

ERROR 

0003 

RATIO 

95i ia 

951 ua 

ALL 

subjects 

-.0152 

0631 

.*64* 

.6369 

1.1591 

stir 

ftSPOCOiTS 

.0634 

.0967 

1.087A 

.6962 

1 3195 

SURXXATT 
BE5JPQ HXHTS 

-.2664 

.1566 

7646 

.5601 

1.0437 

IffVCT 

muss 


.1271 

.9336 

,7279 

1.1961 

ram 

Mens 

.0247 

.1101 

1.02501 

.6261 

1.2716 

nrtAUS 

-0397 

.1107 

.9421 

.7365 

1.1703 

ruas 

.604 

.1274 

10444 

6136 

13407 

Epooruy 
5TWi au 

*.0013 

.1637 

.9719 

.6431 

1.3215 

accwca. 

4 OTKRS 

-W9I 

.1151 

;9s:i 

.rzA 

( 4 W*l 
t^WV 1 
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SEX, AND HI3TOUEIC DIAGNOSIS are not significant. Indicating that the 
enuntM for the two subgroup# in each of these stratifying variables 
are not significantly different fro* one another. 

Table No 4 presents estimates for ALL SUBJECTS and for each 
level of the variables TYPE OF INEHWIBrf, SK*IhC HISTORi, SEX and 
HISTOLOGIC DI7005L5 obtained with the logistic regression irodel that 
incluctes confounding variables. A ocnperison of these values with 
tfwse presented in Table No 3 shows no meaningful differences. -The 
tests of significance Report the previa* conclusion of no 
significant association between exposure and study disease. Hmts is 
also r» evidenoe of differ*roea in the lines representing the 
different subgroups for which the effect of exposure is being 
evaluated. 

3.1,2 NOBER Of YIARS OF SPOUSE 90CHC. 

It* iiMissir of ymare of ejgoeure to spots* encking as an 
ordinal categorical variable did not Show evidenoe of a significant 
association with the study disease (Table to 5) All of the six 
esturates are acccraanied by test results that are not statistically 
significant. M well as by confidence limits that include the null 
value. A plot of the estimates in Figure to. 5 (diaecrda in mid-point 
of categories I did rot suggest e strong d o es r s spm se relatian*\ip 
either. The abssnor of such relatimship confirmed by a nen- 
sigiuficant test tor ths regressor variable re^»rtirw a linear 
trerd for tte catfgnriei (e*ti»t«“ ^.00193, told- -.4552}. 


vdwi nurtar of years of spouse racking was asaeesra! as a 
OTtioicws variable (Table to.6) it was foud that 10 years of spouse 
sroking ves associated with an odds ratio of 0.99 (95% CL: 0.912 - 

1-074J. Exposure to as such as 50 years of spouse »c*±rq, roughly 
the highest exposure observed in thsee data, would decrease tie ockis 
ratio to 0.95 ( 95% CLi .6200 - 1.46001: but again, this is not 
statistically different than the risk foe the nen-expased. Also ir. 
Table No 6 and in Figures to. 6^8, the estisetes and fitted lines 
ft* - the different levels of the Matching variables and the two 
histologic types are p re s ented. As inn, the point estimates for each 
of these subgrtx** fluctuates between positive and negative values, 
which in no case present evidenoe of being significantly diffaxwit 
fnra the null value. Likewise, the estimates are not significantly 
different between le^ls of the variables SEX, KKBC HISTORY arri 
HISTOLOGIC OIAOOSES, as evaluated by the interaction with th» 
exposure variable. Bcwever, the interaction betwe en the Utter and 
type or DmKVXES# tern foisid to be significant (Weld testw 2.13 > l.H, 
P < *°5># m^^eting that the estlmeta for surrogate r rapcndra i t s is 
differrait from that far salf-rsespandvits. Nevertheless, as sraitioraj 
above, neither can be considered to be significant. 

The inclusion of confounding variables in the logistic eodel 
generate! the estimates presented in Table to 7, An inspection of 
these fiqures, for all mibjecti and by levels of the stratifying 
variables, simports the conclusion oenveyed by th» unadjusted 
estimate* that there U no aeeociaticn with the study disease. 
Although this basic conclusion is not changed, it should be notmJ that 
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TABLE Ha* 


f5TinATt3.atXtt«ATWWC«I CttflCfiC; llfHT3 
FOR EXPOSURE TO SIX CATE0ORIE5OF HJ^BER OF TEARS 
snauDBTTFtsPOusEU). 


Humtp. 

Of tow 

isrirwu sta«*w> com r« ua. «« ua 

OUH* WJtO 

1 - 10 

-.0970 22S2 .907* 6037 Ml»2 

11 -20 

-.3079 259S *789 *°9° 1 1293 

21 * JO 

— 

..203* 21*7 .*150 -5335 1 2*75 

31 - AO 

.2061 -21M 1-227* »0*2 1»7« 

41 -30 

-.292* 2*97 7*63 4403 12637 

SO* 

-3057 *5*7 *»* ■»« 1 19*3 


TABLE Mi6 


UWOW3TEB ESTIMATES, 0005 RATIOS. 

A*) CONFIDE*! LIMITS FOR A DIFFERENTIAL OF EXPOSURE TO 
SPOUSE SHOTINO OF 10 TEARS 


8R0UP 

ESTIMATE 

STAMOMtD 

fRftOR 

0003 

RATIO 

95* ia 

95* ua 

Ml 

SUBJECTS 

-010C 

0417 

.WOO 

.9123 

1.0744 

SELF 

RESP9COTTS 

.0526 

.0510 

1.0540 

.9537 

1.1646 

5WOMTI 

RE3PCKXMT3 

-.1423 

0754 

.8674 

.7463 

1.0054 

WVER 

snows 

-.0336 

.0633 

,9670 

.6541 

1 0946 

ram 

nww 

.0062 

.0560 

1.0062 

.9034 

1.12S2 

females 

0020 

0610 

10020 
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1.1292 

MALES 
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0520 

.9706 

6B4S 

10647 

awrao# 

sruu au 

.0*4017 
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10410 

.9159 

1.1632 

AONOCA 

t OTHERS 

-0450 

.05*5 
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.6592 

1 0636 
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TABLE Mo 7 


ADJUSTED ESTIMATES, CDOS *ATK». 

AND CONFIDENCE LIMITS FOR A DIFFERENTIAL OF EXPOSURE TO 
SPOufcsrxxiNCOF ioyiam 


0R0UR 

I57irv.it 

STANDARD 

ERROR 

0D0S 

RATIO 

951 LCL 

951 ua 

AU 

SUBJECT* 

-.010* 

.0441 

.9094 

.9075 

1.0766 

5Elf 

sivooom 

.0461 

.0536 

1.0443 

9442 

(.1651 

&m*ATT 

SMPOCOfT* 

-.1325 

.0769 

J7S9 

.7504 

1.0234 

MEVfR 

rouss 

•.0330 

.0557 

.9575 

.6607 

1.1004 

rests* 

snoruo 

.00 7S 

.0590 

1.0075 

.8976 

1.1310 

females 

-.00* 

0633 

9651 

Ml 0* 

1.1266 

MALES 

rCI58 

0606 

950 

9736 

1.1009 

(POIM90I 
STULL cell 1 

-.1151 

emt 

.6913 

.7397 

1.0739 

A30KXA. 

t0T>€*3 

-0617 

0604 

.9402 

6351 

1.0564 
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the inclusion of confounding variables cioats a change in the sign of 
the estuietes for fannies and for epideroaid tumor type. This change, 
however, is not acccspanied by a change in the test of significance. 


3.1.3 TOTAL NLM&ER OF CIGARETTES 9GVSZ3 BY 
THE SPOUSE tXlUJC MARRIED LITE. 

Although already described in the previous chapter, it is 
important once again to tnphasixe at this point tha senner in Ouch 
the total muter of cigarettes sac ke d by the subject spmae(s) during 
parried life was calculated: tha meter of cigarettes smoked par day 
ms multiplied by J6S to obtain the total meter of cigarettes smoked 
in a year. This amount tas then multiplied by the meter of years of 
marriage or the meter of years of cohabitation. If there was ware 
than one spouse, the figures for each ware added up into a single 
total measurement of exposure. Tha resulting figures can be meters 
bn the order of the hundreds of thousands. This nay surprise the 
reader of this report, however. It must be mentioned that these 
seemingly high maters do not in fact represent unusual exposures. 
For instance, a subject Berried during 35 years to a smoker of 1 peck 
of cigarettes per day vould be exposed to over 250,000 cigarettes over 
the course of his/her Berried life (20 cigarettes/day X 365 days X 35 
years!. 

The total mater of cigarettes smoked by the spouse «u first 
evaluated as a categorical variable. The categories used were ctosen 
to be identical to those --aed by Trictepoulos in his study of Greek 
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- 03 - 


uonen. The estimates of the effects for tm 5 categories assessed are 

presented in Table No 8. The first four eeUmtes, corresponding to 

erasures of i*> to 400*000 cigarettes. show a negative sign, 

su g gesting that the effects my be contrary to the hypothesized. 

Viewed statistically, howr'er, them values are not significantly 

different fro® the null value, as daaonstrated by the confidence 

intervals else pr ese n te d in Table No 8, The fifth estimate, 

carre spending to an exposure of sere than 400,000 cigarettes (OR * 

1.046}, suggests a mm 11 risk about the risk for the nen-expoeed. But 

again, tnis figure does not reach statistical significance (95% 

CL: .6532 - 1.6762). The plot that peasants the estimtes of efface 

for the five categories in a logarithmic scale (Figure No 9 ) suggests 

that a test of linear trend should be performed. The parameter 

representing this linear trend ms feud not to be significant. 

Carpeting the logistic model fer exposure as categories and the model 

for categories as a linear variable, with the null nodal of no 

paroneters (i.e, total synnetry model), provided further evidence of 

no association between exposure and study disease. Neither me shomd 

2 

itself to fit the data better then the null serial (6G - 1.95, 5 df, 
2 

and AG - .0061, 1 df, respectively). 

Exposure, assesed as a continuous variable thrtxrjh a logistic 
regression nodal, yielded an estimate of effect equivalent to an odi5 
ratio cf 1.0175 for expoeure to 200,000 cigarettes during married life 
(Table No.9). This estimate was fomd not to be significant, and, as 
explained in a previous section. Indicates that any estimate for 
higher or Icwei exposures based on the same logistic model will be 
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TABU No 8 


___ 0005 ***»«*© *5* CONNDOCE Utim 

FOR OPQSlM 70FIVE CATIGORIEB0T TOTAL NUMBER 0T a®*nTt$ 
S-OOT BT THE 3PCUSCU) DURING rWWlU) lift. 


NUMBER OF 
aawTTtt 

tsiimu STAMMAO COOS 951 u1 iSJ iXX 

tWWA RATIO 

1-tOOjOOO 

-.2029 .1*96 .0103 .6*30 1.1030 

-200,000 

-.1577 .2185 .67 M .5678 1.5372 

•lOOjOOO 

-7130 7350 .0002 .5091 1.7030 

-400.000 

-0702 .3007 .92*7 .5060 1 0935 

400.000 ♦ 

-0«*35 7*04 1.0*0 .6532 1.0702 
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ADJUSTED ESTIMATES, 0003 RATIOS. 
A»e»riO(MCE LIMITS FOR A DIFFERENTIAL Of EXPOSURE TO 

spouse snoKiwor 300.000 oawms 


0ROUP 

ESTIMATE 

STATCWU) 

ERROR 

OOOS 

RATIO 

9S0LO. 

951 ua 

AU 

SUBJECTS 

.0120 

.0804 

1.0129 

.6662 

1.1666 

SELF 

Kspaoorrs 

.0666 

.0694 

1.0926 

.9170 

1.3019 

5UOT06ATE 

RISPOCOfTS 

•.1897 

.1557 

.6272 

.6097 

1.1224 

ICVCR 

mre 

-.0212 

.1276 

.9790 

.7499 

U4S0 

raw# 

srtxos 

.03*2 

.2460 

1.0390 

.4420 

16793 

fwaus 

J0OB7 

.10« 

1*067 

*303 

12357 

rum 

*316 

jm 

1.0316 

6453 

13606 

cpcaroof 
sruu au 

-.1776 

.1754 

.8572 

.5931 

1:1810 

AOOtOCA. 

t OTHERS 

-.0628 

.2366 

.9205 

5790 

1.4434 
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•dually ncn significant. Also in Table No, 9 estimates for the levels 
of the stratifying variable* TYPE OF IMHWEX# SMOKING HISTORY, SDC 
*nd HISTOLOGIC DDOCSIS do not shea* significant effects , sod in ail 
the estimates were not found to be significantly different 
within levels of the sane variable. In-eddition to this each of the 

] 

ncdels that included the interaction between the stratifying variables 

i 

and the exposure variable did not provide better fit to the data than 
the eodels for all subjects, or than the solel of total symmetry. An 
illustration of tha lines fitted for all subjects, along with the 
levels of the stratifying variables, ia show in Figures 9 trough 12. 

Finally, the total laeber of cigarettes smoked during married I 

Ilfs was assessed in the p rese n c e of confounding variables. Table No j 

10 show* the estimates obtained and their asifidenoe limits. In no I 

case did Cm presets of oovarietss in the model iaprov# the fit to 
the data or unveil any significant effect of the exposure variable on J 

lung cancer risks. 

I 

3.2 PASSIVE SMOKING IN THE HDUSIHCUD. 

Cases and control* were questioned about the ratoer of I 

snokers with whs* they shared their 12 most recent residences, 
together with the duration of each cohiibitation. The muter of 
snokars in each household, eultiplied by the mincer cf years lived in 
each particular household, and sunned over the 12 residences, 
estimates the nurber of persorv'yeers of ajpocur# to passive snokjnq. 


Inspection of the raw data shoved that for sotv of the 
residences — particularly those corresponding to early stages in 
life — the information on the mrtmr of maskers in tf* hsus^iold was 
sussing. The data was analyzed in two ways, e*ch asking a different 
assumption about these missing values. Under the first assumption we 
aasunod that one snofcar had lived in the households for which 

mfonmtion was Bussing if, that is, there was evidence that the study 
subject had lived in previous or future residences with at least era 
other mnokar. Under asemption nunber two it was assured that there 
was no exposure (i.e., no seekers in the toue*iold) for those 

residences in which mfonwticn was missing, Results from analyzing 
the data under the two assvmptiana are practically identical. 
Hcamver, both sets of results will oe present ml to allow the reader to 
make his/her omi conclusions regarding the handling of missing values. 

3.2.1, RESULTS UtCOt ASSUMPTION 1. 

The results of analysing household exposure as a categorical variable 
arte shcaei in Tabls No. 11. Except for ths estimate corresponding to 
26-50 peraon/yaars of exposure (CR-.9154, 951 CL: .5510 - 1.520*1, all 
point odds ratios suggest an increased risk of ling cancer associated 
with household axpamx re to passive sicking. However, only the highest 
expomre — vnich also produces the highest estimate of effect —* 
shcra evidence of etaUstial significance (GR for exposure to -sl75 
person/years- 2.15 {951 CLj 1.09 - 7,42J), FUll, the plot of the 
•ight estimates presented in Figure No 13 suggests that a linear rode! 
tmv be adequate to describe the .elaticmhip oetween the categoric of 






, 7*T ... 

t, A .IftAMS 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 


ejgxaeure and tte risk of disease. In the usual wnnor, a variable 

reflecting lumarity in the levels of the categories (the case-control 

difference of the midpoints of the categories) was entered in the 

regression model. The resulting model showd to be significantly 

different frern the model with no parameters (AG " 9.Pi, 1 df). In 

addition, the estumte p resenting the slope for the fitted line «9 

round to be significantly different fras zero (estimate- .004485, 

Wald* 2.95 ). The cooper iscn of the model for the categories with the 

.-nodal for the “linear* categories did not provide evidence of 

2 

departure fre* linearity (AC - 5.*7, 7 df). A higher order model 

with a quadratic tern was fitted to the data but It was found not to 
be significant. 

The model fitted to the data to assess the effect of exposure aa 
a continuous variable yielded estimates that support the existence of 
an association b et ween exposure end study disease. The odds ratio 
associated with 150 psrson/years of ex p osu re tm* 1.856, with Iceer 
(1.218) and upper (2.830) 951 cmfidance limits well above the null 
value (See Table No 12). 

Using the same sodel we can estimate the odds ratio associated 
with s very high exposure of 250 person/years as varying b e t wee n 1.389 
and 5.66, as indicated by the point estimates confidence limits. 

The effect of household mnoking acc ord ing to TYPE OF IvrERVTErf 
dees not show differences in effect for self-respondents versus 
surrogate respondents (Table no 121, fbueer, whan SKfONCi rfXSTQAY is 


considered, the effect for never maskers is not si<piif icant, whereas 
the effect for former m aofa er s is. This finding is all the more 
puzling because both estimates are almost identical in value and 
because the test of interaction s uggest s that they are not 
significantly different frtm each other. The effect for each of the 
two semes is also estismtmd to be very close to one another. In this 
case, however* both are significant and not different from each other. 

A higher effect of household passive waking wms fouid associated 
with epidermoid and mm 11 cell histologic types (CR-2.83) than for 
adenocarcinoma and other cell types (OR-1.42). Moreover, the effect 
far epidenrtud type is significant (951 CX: 1.39-5.76), whereas the 
effect for adenocarcinoma is not (958 CL: .835 - 2.41). Figures Mo 
13-16 illustrate the lines for the regression models for each of the 
subgroups described above. 

The model that assesses the effect of household ejqxosure in the 
presence of confounding variables yields results that are different 
frem the results of the model without such variables (Table No 13). 
The estimate of effect for the ttole group is sligthly lower (GR - 
1.556), but no change is observed in its statistical significance (95% 
CL ■ 1.0006 - 2.42). The estimates for surrogate respondents, self¬ 
respondents, former smokers, amiss, females, and epidermoid histologic 
type — formerly significant — do have aenfidenoe intervals (in the 
presence of covariates) that include the noil value, and point 
estimates which suggest lesser effects than the unadjusted estimates. 
The point estiomte for adenocarcinema (GR-1.87), although still lower 





Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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TA0LC Na 13 

AOJUSTCO tSTIMATtS, 0003 HAT K». 

AW COMFJKKX LIMITS FOP. A 0<FFESt£WTiAL OF EXPOSURE tf 
1 50 f IMON/TIAM VKKIMOI* THE H0U3DCLD • 


aww 

tsnrwTi 

STANDARD 

ERROR 

ODDS 

RATIO 

95* ia 

95* ua 

ALL 

9JUCT5 

.4422 

.2253 

1.6661 

10006 

24200 

3UF 

vspooom 

.3230 

J764 

1.3024 

4041 

24766 

MR04ATI 

IC3PCM xm 

.6726 

.3937 

1 9593 

.9056 

4-2391 

NfSfR 

!WJWS 

.3753 

.3093 

1.4554 

.7930 

Z6605 

root* 

vuuks 

.5)57 

.3266 

1.6740 

.0031 

3.1764 

mum 

.473* 

.3750 

1327* 

. 770 

33*36 

rwm 

| 

4383 

3090 

1317 

3631 

73906 

fpwnuoj 

smu cai 

.0420 

.5006 

2.3230 

.0704 

6.1999 

AooaxA. 

0 OTHERS 

62*0 

3108 

1.0670 

1.0000 

3.4366 
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than the attaint* for epidermoid type (OR-2.32), takes on e borderline 
significant value. 


3.2.2 RESULTS UWER ASSUMPTION 2. 

Table No 14 presents the results of analyzing household 

exposure os a categorical variable when household exposure t*s 

calculated under assuiptian 2. tXccfX far the first two estimates, 

all suggest an increased risk for lung cancer enong the exposed. The 

plot of the estimetes (Pig No 17 ) also sens to suggest that the risk 

increases with increasing exposure, ttiil* none of the estimates is 

significant (see confidence Units in the table), the linear trend is 
2 

(b C • 7.014* 1 df# going from the aodel with no parameters to the 

node l with the regressor representing a Umar trend for the 
categories). Tins, in ocnparisan with the estimates obtained under 
assmption 1, the present estimate* cnly differ in the non- 
significance of the estimate far the high»t erasure, vben 

analyzed as a continuous variable (Table No 13 the estimate of effect 
(OR- 1.73 far 150 person/years of exposure) ia slightly lower than the 
effect obtained inder assumption 1 (OR - 1.054). However, their 

confidence intervals overlap to » considerable degree (95% (X: 1.218 - 
2.83 and 1.137 - 2.640. respectively). Significant effects were found 
for only two cf the subgrop* analyzed, former smoker* (CR - 1.770 , 

95% CL: 1.0009 - 3.132) and epidermoid histologic type (CR • 2.585, 
95% CL: 301 - 3.137). Inclusion of oonfouxling variables in the model 
(Table No 16 ) results in non-significant effects for these and the 
other subgroups, at well as for the grexp that otsprisee all subjects 



Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 





-10J- j 


TABLE to 14 

ESTIMATES, 0003 RATIOS AND 951 C0NF1DEW UF11T3 
FOR EXPOSURE TO EIGHT OTE0ORIE5OF SMQNN3 
IN T* HOUSEHOLD* 


PER50N/YR3 

ESTIMATE 

STANDARD 

ERROR 

ODDS 

RATIO 

9S* La 

9Siua 

!-» 

-0966 

-2660 

.9067 

.5366 

IS332 

26-50 

-.2604 

' .2AI0 

.7707 

.4606 

1.2361 

51-75 

.2664 

.2476 

1.3343 

.6210 

2.1666 

76*100 

.2451 

.2639 

1.2771 

.7325 

2.2290 

101 -123 

.1030 

.2972 

MOSS 

.6191 

1.9646 

126-130 

6161 

.4547 

IJ573 

7616 

43291 

131-173 

2003 

4513 

13326 

.5090 

2.907 

ITS* 

6521 

4649 

23446 

.9064 

6 0646 
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TABLE Nd tS 


UNADJUSTED ESTIMATES, 0003 RATIOS, 

AM) ODMIOCNCE LIMITS FOR A DIFFER! NT1AL OF EXPOSURE OF 
1SOPCR30N/TtAR3yiOAIN() IN THE HOUSEHOLD* 


GROUP 

ESTIMATE 

stammo 

ERROR 

0005 

RATIO 

95X1XL 

95X ua 

AU 

SUBJECTS 

.MM 

.2146 

1.7316 

1.1371 

26376 

SEIF 

CfSPCNDOfTf 

.5063 

-2622 

1.6592 

.9924 

27739 

SLWVOSATT 

mspoewn 

.6356 

.3754 

1.6661 

.9045 

19410 

FtVW 

9005 

.5226 

.3192 

1.6664 

9021 

3.1526 

faro 

SnCXDCJ 

.5712 

.2910 

1.7704 

1.0006 

3.1316 

FEMALES 

3204 

3102 

16926 

.9161 

30905 

MALES 

5754 

3940 

1.7779 

.9992 

3.1634 

EPCCnODf 1 
SMALL CELL 

9496 

.3504 

15349 

1.3006 

5 1366 

AOENOCA. 

LOTKRS 

.2602 

.2775 

1.3234 

.7662 

22796 
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TA8LE NO. 16 


ADJUSTED !5Tir*Tt3 f ODDS RATIOS. 

AMD CCWI0EW2 LIMITS TCB a Olr FIAENT UlCT EXPOSURE (f 
1 50 PIR30N/YIAJ3 5TKXIN0 IN TK ►CUStrtXO # 


0ROUP 

ESTIMATE 

STAND*® 

err« 

COOS 

RATIO 

95*10. 

95* ua 

AU 

SUBJECTS 

.3732 

.2252 

1.4624 

.9342 

27560 

stir 

mVKXXNTS 

.2618 

.2763 

1.5256 

.7713 

2.7762 

5WI04AT! 

fVSPCKXXTS 

.5510 

.3906 

T.7349 

.6066 

17304 

ir*» 

SnotiftS 

.4332 

.3256 

1.5422 

.0146 

2.9197 

form 

nun 

.3186 

J09I 

1.3752 

.7503 

2.6204 

ftruin 

JJH3 

-3740 

13461 

.7340 

25739 

MAUS 

.4293 

3)01 

15362 

*363 

25212 

PCflraof 

SMAuau 

.7696 

.4988 

2.1590 

.8123 

5 7385 

AttNOCA. 

10TKB3 

.5691 

.3165 

1.7M7 

.9500 

3.2855 


•Results uiAr anuMptlon 2. tert far tttftt 


(OR - 1.45, 95* CL: .934 - 2.258). 

3.3 EXPOSURE TO SMOKING IN THE WORKPLACE. 

Nine categories of snaking in the workplace were created 
according to different levels of exposure. The values included within 
each category (except for the referent *ero expos ire) ere shown in 
Table No 17 under the heeding PfFSDNAtARS. The interpretation of such 
ixuts has been explained in the previous chapter in the section that 
describes the exposure variables 

inspection of the estimates obtained showed effects ranging from 

odds ratios as low as 0.4664 to odds ratios above the null value 

(1.167 v 1.186, 1.166). None of these is statistically significant 

(see columa for confidence Haute in the table). Wien these 

estimates are plotted (fig. No 21 ) their distribution in the figure 

is scattered, thus suggesting no dose-respmse relaticnihip, the 

absence of which was confirmed by the non significance of the effect 

for the variable representing s linear trend for the categories 

(estimate- -.000287, Maid test- -.2839). Neither the nodel that 

assesses exposure as an ordinal categorical variable, nor the model 

that assesses the linear trend for the categories, provides a better 

2 

fit to the data than the null modal of no association (AS • 7.83, 8 

2 

df, and AC * .084, 1 df, respectively). This further denies evidence 
for an association between exposure to vetting in the workplace and 
lung cancer. 

The assessment of exposure in the worlqilace as a oentuvous 
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TA01E Na 17 

ESTIMATES. 0003 RATIOS AND 95* CONFIDENCE IIMIT3 
FOR EXPOSURE TO CWKT W7EOORIE3 OF SrtJXlNO 
INT* WCAXPIXE 


PERSON/YR5 

estimate 

STAX*RD 

tnxm 

ocos 

RATIO 

95* La 

951 ua 

1-25 

*2091 

-2005 

•113 

.5477 

17019 

26-50 

.1705 

7513 

1.1659 

.7247 

1.9407 

5* -F5 

.1536 

.3063 

1.1660 

.6372 

2.1337 

76-100 

-.5531 

.4402 

.5762 

.2477 

1.3630 

101 -123 

.1717 

AS4* 

1.1*73 

.4669 

76954 

136-150 

-3473 

454J 

.7067 

290! 

17212 

151-175 


3176 

4664 


17070 

173 * 

-0377 

•2MI 

9630 

.(330 

1.4652 


TAfiUNQ 10 


twwvjujrn) tsrirv^TO, cow ratios. 

AM) COMIOCMCE LIMITS FCR A DIFTTOKTIAL OF EXPOSURE OF 
150 PCR30N/YEAR3 VTOKIHO IN TK WORKPLACE 


6RO*> 

ESTIMATE 

STAMMU) 

IRW* 

0003 

RATIO 

95* ia 

95* ua 

AU 

SUBJECTS 

-.0060 

.0104 

.9941 

.9740 

1.0146 

scir 

msPCMDorrs 

.0136 

.0170 

1 0139 

.9606 

1.0463 

5LWK»A7t 

Rf3PCK*HT3 

-.1108 

12A9 

.6951 

.7006 

1.1433 

WMB 

9XXZOZ 

-.05329 

.0649 

.9461 

8346 

1.0767 

farm 

STOKERS 

-0047 

.0105 

9953 

.9751 

1.0160 

FOUU3 

-3140 

.0617 

.9691 

SSI 

1.1574 

ruus 

0033 

.0105 

1.006 

.9651 

1.0265 

fPWRr*»} 

small au 

-OOM 

.0124 

9912 

.9674 

1.0156 

ADCKOO. 

iOT>CRS 

.0037 

.0223 

1 0037 

9606 

1.0404 
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TABLENa »9 

AOJUntD ESTIMATES,0003 MTK», 

AW CONFIDENCE LIMITS FOfl A DlfftKEMTiAl Of EXPOS*! Of 
1 50 PERSUN/TEAto 3MORIN0 IN THE WORKPl/Ct 


orajp 

ESTIMATE 

STaMWU) 
ft ROR 

COOS 

RATIO 

95i ia 

9Siua 

ALL 

SAJCCT* 

-010J 

.0106 

.9900 

.9797 

1.0107 

1ELF 

flESPOKXXTS 

.0105 

.0170 

1.0)06 

.9775 

1 0448 

smecftATt 

WWOtHTI 

-.1447 

.1345 

.8553 

.6648 

1.1263 

tevra 

PODS 

-.0900 

.06716 

.9139 

.8012 

1.0*25 

/ora 

9KW8 

-.0081 

.0104 

.9919 

.97)9 

1.012* 

mvuj 

-JJMI 

.0957 

.94TJ 

J009 

1.1205 

nwxs 

•0094 

0103 

.9906 

.9704 

1 0113 

tptonoc 

9UL an 

-.915* 

.0272 

.9647 

.9430 

1.0285 

W**XA. 

L 0T>4R5 

-.0115 

0120 

.9886 

.9656 

1.0121 


variable sipport* the findings described for categorical exposure 

variable. The odds ratio associated with an exposure of ISO 
person/years was 0.994, with lower (0.974) and upper (1.014) 9S4 

confidence Limits that include the null value (Table No. 18). 
Hareowv examination of the amtimetes foe the different subgroup* 
defined by the levels of the stratifying variables further mippart the 
lack of evidence for an association (lower part of Table No 18 and 
figures No 21-34).- Likewise, ossesmnenz of the effect of exposure 
obtained from Models that include the confounding variables do not 
provide statistically significant estimates (table No 19). 


3.4 DCPOSURE TO PASSIVE 9CKDC IN 
SOCIAL CIHOWSEAfCE*. 

Eight categories corresponding to different levels of exposure 

to passive snaking in social settings were oenpered to rero exposure 

through the fitting of a logistic model. Such e model provided a 

2 

better fit to the data than the model with no peraomters { a G • 
26.41, 6 df). the estimates for the two lowest exposures correspond 
to odds ratios of 1.938 and 1,064 (table No, 20), The suggestion of 
increased risk far ling cancer far these categories of eagweure, 
however, is not supported by the wide confidmoe limits chat include 
the null value. the six remaining estimates of effect — all non 
significant — do take negative values; they also seem to indicate a 
strong linear tnnd in that direction. Figure Ns. 25 shevs the points 
suggestive of such linear trend. A test presided the ne^ssary 
statistical evidence (estimate ■ -.02263, - 4.380). In 
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sixmauy, by fitting * logistic model to tne data that includes 
exposure as a categorical variable, *e found two things* first, that 
the resulting model fits the data better than a model with no 
parameters (even though each para met e r in the first eodel is not 
significantly different froa zero), and second, that when categories 
are made to represent increasing doses of sxposure, they shsx* a linear 
trend opposite to that hypothesized, that is, a decrease in risk with 
increasing exposure. 

The analysis of the index of social ej yceurs to passive snaking 
as a continuous variable does not change the picture (Table No. 21). 
Exposure to 20 units of the index of social exposure is accatpannied 
by an odds ratio of 0.699 (951 Confidence limits* 0.5202 - .7850). 
The estimates far the different levels of the stratifying variables 
are all close to the value cited above, with confidence limits equally 
exclusive of the null value. Ehcft of these are show in the lemer 
part of Table No 21, and the lines representing the linear trends 
appear in Figures 25 through 28. 

Furthermore, the inclusion of confounding variables in the models 
fitted have very little ispact an the values of the point estimates 
(Table No. 22). The similarity of adjusted and unadjusted estimates is 
also reflected in overlapping omfidence intervals. In t*© instances, 
however, the intjrxkxrtxon of confcuvling tables had the effect of 
yielding non-signifleant estimates. For surrogate respondents the 
cent idem* limits arotnd the odds ratio (0.957) include the null value 
(0.6424 - 1.426), in the same miv as do the confidence limits for thn 


TAAlf No. 20 

ESTIMATES, COW RATIOS *©*5* C&tflOCNOE LIMITS 
TOR EXPOSURE TO EIGHT CATE3CRIE5 OF PASSiVE SMC* I *5 
IN SOCIAL amwiioo 


EXPOSURE 

IfCO 

ESTIMATE 

57 WORD 
ERROR 

0005 

RATIO 

9521 a 

952 ua 

1-10 

.6067 

.6636 

1.6360 

.3361 

9 9916 

11-20 

.0617 

.8644 

1.0637 

.1954 

5 7669 

21-30 

-.1034 

.6457 

.9016 

.1705 

4.7664 

31 -40 


.6536 

6096 

.1144 

3.2506 

41 -50 

-.5363 

6635 

.5649 

.1077 

3.1777 

51 -00 

*3000 

46S7 

4069 

.1117 

33094 

61-70 

-1 4440 

.0571 

2360 

0362 

15402 

70 ♦ 

-1 8700 

t 4550 

1S41 

.0069 

2. MM 
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INrtJUirro ESTIMATE’*, (DOS RATKH. 

AND CSJ IDCNCt LiniTS FOR A OimWNTlAA OF EXPOSURE W 
30 UMTS IM T« IWO cr EXPOSURE TO JOOAi PASSin VtRIIO 


CROUP 

ESTIMATE 

STAMKAD 

ERROR 

0005 

RATIO 

55X ia 

9SILa 

AU 

aMCT5 

-.447$ 

.1050 

.5390 

,5202 

.7850 

saf 

Rspoceoi 

-4614 

.1740 

.5367 

,«93 

.8119 

smom n 

•4536 

.1945 

.5449 

.4405 

.0442 

UC5PO€0CT* 






NEVER 

*VKIHS 

-.5618 

.1591 

.5696 

,4170 

.7781 

tonrcx 

WOT 

-.5510 

*1420 

.7040 

.5329 

.9300 

mvm 

-5602 

.1674 

5121 

3689 

.7116 

ruin 

-7798 

.1380 

.7390 

5768 

.9907 

tpcaraoi 
**M1 COL 

-3604 

.1786 

.6974 

.4914 

.9898 

KMXCk. 

&0DCRS 

; 

-.4976 

.1300 

.6110 

*4736 

.7884 



Source: https://www.i 


a*NOC IM LUHOCANCJR 100 0003 with INOEXOf CXP03UftC 
TO PASSIVE SnrniHO IN SOCIAL SITUATIONS. FOR All 5USJCCT5V 
SELF RESPONDENTS *,ANO StfWOO.TC RESPONDENTS*. 

AND LOO 0003 FOR DIFFERENT CATEiXAlE50f EXPOSURE* 
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estimate for eoilerroid histologic type 509 » .7393, 951 

Confidence Units: 0.4603 - 1.1881. 


CHAPTER FOB 

DISCUSSION 


The hypothesis that Ung canoer may be etiologically esenrlated 
with exposure to rnivircraental r a hmrm m ok m has only recently 
received attention from epidemiologist* and other scientists. The 
possibility of such an association had b e en raised in the early 
1970's, but It was not until this decade that the first population 
studies addressing this issue were published. The scientific and, 
above all, the political ramifications of the subject seep e d to dewand 
quick answrs. It is not surprising# than# that seme of the first 
reports did not coma fra studies specifics 11 y designed to evaluate 
the purported association They were the result of cleverly analysed 
infonmtion that had been collected for other purposes. These studies 
were very valuable in throwing seme light on the degree of the 
suspected association# but also they suffered fra* inethodologic 
drawbacks that cast sane doubt on the reliability of their results. 
Liter studies have provided further and ears specific Infonmtion. 
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**>*ver, the crro’nx nature of the problem, Alcnq wj.tto th* 

u^aerfaction of preaer.t rwwrch tool*, preclude! trw 

inh—wYf of definite conclusions. As it is almost always tne 

in epidemiologic research* it is the information frrm many 

different studies that will provide the evidence necessary either to 

reject or to accept the existence of the association. The present 

study *ms carried out to further assess the relationship between 

passive sucking and lung cancer, as well as to provide ans^rs to sen* 

of the sethodological problem encountered by other authors. In chis 

chapter I will present a discussion of the general aspects of the 

stuiy that sey liave had an ef fact on <sir results, such as s/wple size, 

* 

ocaposition of our snxjy population (i.a. inclusion of both sexes, 
inclusion of farmer smokers, etr.), abroach to data collection, 
etttice of statistical techniques, and eo on. This will be fclla^d 

by a mare specific discussion of the results of each of our exposure 

« 

variables, focusing on the wey in which these results coh^at* with 
others previously reported. 

The pr es ent study is to data the largest ever conducted on this 
subject. The implication of this feet reflects on the iepcovmd 
statistical pewer of our study over other studies with regard to their 
ability to detect differences in risk between the exposed and the 
urexxxeed. Vfrien the estimate of effect is expected to be coderate or 
mil. as has been the case as suggested by previous epidemiologic and 
laboratory studies, ocna iteration of sasple sixe takes on special 
importance. Our -saturation of iwple sire required to detect an effect 
ot the order reported independently by Hirr/ama and Trichoroulous 
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resulted in a figure of 450 casc-oantrol pairs, given that a rmtehed 
design would be used. Me «ere able to assemble 4 39 pairs that met the 
eligibility criteria fully. A sasplc of this am provides a a close 
to 95% probability of correctly rejecting the null hypotfwsis (pew 
calculation based on an odds ratio of 2.0? proportion of exposed 
controls to spouse snaking, p, of 0.25? and significance level, •<, of 

It has been suggested that the estimates fond by ttiraymm and 
Tricdxpoulous are too high, in light of trfiac is known about smoke 
vvtake by non-mnokers (the uptake has been estimated to be equiv»i«rt 
to the snaking of 0.1 to 1.0 cigarette per day l65|), It follows that 
the use of such satinets* «uld overestismte tte pr>er of any given 
sample sire. An odds ratio of 1.3 is believed to reflect sore 
accurately the risk associated with the level of exposure attained by 
passive mnoking (65). hten we use the letter estimet* to calculate 
the statistical pMtr of our sanple site, the resulting figure is 
still higher than the conventionally accepted *0%. furthermore, when 
in these calculations we change the value of the proportion of the 
exposed controls from 0.25 toO.M (the proportion of exposed controls 
actually observed in our study), our statistical power increases above 
90 %. 

The difficulty in gathering a large enough number of cases for 
study derives from the fact that moat ling ca.-»r cases occur anmg 
sxekers. Even though the latter are probesly exposed to large anutts 
of environmental tobacco woke as a consequence of both their own 
smoking and their association vitn other jrokers, tney are unsuited 


osfrjseesos 
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for a study of the effects of passive stoking, since their own habits 
would tend to imsk any effect due to ertvircrvnental smoke. te 
recognized that the ideal group to be studied was a group of never 
rooters. It became evident, however, that tne population we were 
working with would not yield enough never snaking cases in any 
practical period of time. Instead of reducing our sample size at the 
expense of statistical power, it wu derided to include ex-rookers in 
the study. 1 he major prospective studies (90-91) have shown that the 
risk of ling cancer aeong former rooters can decrease, after 15 to 20 
years, to a point where it resembles the risk of the never mooters. 
Oi the average the ex m oo te rs included in our srople had quit 18 
years prior to their participation in the study. . He were aware, 
nonetheless, thet sn residual effect of pest rooking habits might 
still show in our data and tIsis oonfowd the effect due to passive 
rooking. 

Ha took three steps to ensure that our cmcluairos would not be 
affected by the inclusion of former maoters. These are: 1) the design 
of the study established that cases and controls should be matched on 
the basis of masking history, 2) separate estimates of effect were 
obtained for smokers and former rooters, and 3) we oesi^roUed in the 
analysis for a variable that represented the mmber of cigarettes the 
ex-rockers used to amoks per day. Our results provided evidence that 
the inclusion of former smokers <-as not Lnappropiate. In no case did 
** find differences in the estimates of effect betwe en never and 
former rockers Much were statistically significant. Meverttelass, a 
residual effect due to pest rooking hearts wes fauna. ?t>cner rockers 


of l peck of cigarrettes/dsy showed a statistically significant odds 
ratio of 1.38. It should be rogahesiaed that this effect w 
controlled for in the aim lysis (as explained in lumber 3, above) and 
tterefare is nor to be viewed as responsible for any effect fomd for 
passive snaking. 

test i aseai i I mi a have restricted their studies cat passive ronfcinq 
exclusively to wesmo. This is again related to the fact that it is 
easier to find no n roo king lung can cer cases among women than among 
men. In this choice it is lap Usd to e csrtain extrort that results can 
then be extrapolated to men. Thet is, it is assunad that men are as 
susceptible to environmental sacks as weroan, although this is not as 
easily observed in a male population because men acquire lung cancer 
as a consequence of tteir own rooking. While this proposition mates 
sense, we felt ttet it deserved to be evaluated. The finding of an 
association in males would strengthen the evidence of the carcinogenic 
effect of environmental rocke. Our study includes also the largest 
series of male non rooking luig cancer cases (28.59 of these ere 
never ro oter s and 71.5% are farmer rockers). 

Our cases were drawn from all diagnoetic and treatment facilities 
operating in tiro study area. Further cnecfcs for cases w?e performed 
at tJm tew York State Timor Registry. Except for a few cases Mw may 
nave left tiro area in order to get radical care in other regions, 
are confident of having detected all incident cases ccumng during 
ex study period. Our response rate of 789 can be considered good fer 
moot conventional standards. te do net have detailed infonwtion on 
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the characteristic* of tne individuals refused to participate, but 
it i* the iopression of the field research assistant* that the reasons 
far refusal were more of a medical nature i.e. the case •*-* to ° 
ill to participate — rather than associated with any particular 
sociodertoqTapruc characteristics. 

Correct classification of '1* study subjects seconding to their 
sacking history is crucial in studies ai passive sacking. Inclusion 
of current makers would spuriously increase the risk for the study 
disease. Whoi sacking status of the reported cases was ascertained 
as part of determining elegihility for participation in air study, 
only ttese reported in the m e d i c a l records as former woker*, newer 
mdkert or of isitawvn ■eking status were contacted by telephone to 
further coif ire their making histories . In addition to this, the 
research assistant would at the time of the interview further question 

thee* subjects in this regard , The need to cmfirm the seeking 

history stated in medical records Is best illustrated by Garfinkel s 
f listings 130). In th»t study close to 40% of the wonen with ting 
cancer classified as non-seekers (or sacking status not stated) on the 
hospital records, had been makers at sow time. In air study no 

acteipt vas nede to confirm the moking history of those reported as 
seokars, or even to establish contact with thm*. It se«w less 
likely, however, that a forser or a never motor would report 

rusv^ertKlf as a current aether, thus escaping inclusion into the 

Jt’jay. 

Tie close scrutiny of our cases and ecsitrols regarding their 


88f88CC202 



- 134 - 


snoking histories strongly indicates that wiselassification ws not a 
likely event. Previous studies have been questioned in this regard. 
TTm relatively high lug canoer mortality m ug non-mokJLng women as 
oenpexed to making woman in Uirayeam a study (25), as well as the 
high mortality foe other tobaooo-reiacmd A la ■ s e e s , have suggested that 
making women my have r epor te d thaeeeive* to belong to the norr- 
sroking gro*>. This would not he surprising in a traditional society 
such as Japan. Tie cor sequence* of such miaclasai fixation would be to 
overestimate the effect due to passive moking. 

The Greek study (27) can also be criticised on the tn grounds. 
The claim that more than 75% (40 out of 51) of ling career cases were 
diagnosed ma g m an m aking wan is Inconsistent with the propo rt ion 
reported in the literature. It la ocnaidened that only about 10% of 
all lung cancer in warn* oairr* in nan s m ok ers (the c or res ponding 
figure far wen is 2.0%). It is therefore likely that this study 
confounded the effect of passim making with the effect due to direct 
cigarette moking, at least to a certain degree. 

Before our study, only Garfinkel and ctwrkers (X) had carried 
out an independmt review of the histologic diagnoses of cases. in 
most other reports the authors had relied an the discharge diagnoses 
reco r ded in the patient's radical r e cor d s. The degree to wftich those 
diagnoses were based on examination of pathology spsciamns is varied. 
In Trichopouious' study only 35% had an histologic diagnosis (27). 
The corresponding figure far Akibe's study is 57% (32). Pelayo Correa 
reports 97% (29). Both Hirayama s work and Garfinkel s first study 
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using th* American Soatty data r«li«d eaclusively on death 
certificates (24-25). The isportence of histologic diagnoses is that 
it provixtes the wt accurate maa nir ront of disease status. 
Inclusion of othsr canotrs an bias ths re*Uts either my fron or 
towards tl* null value, departing on wither or not they are related 
to voking. The Uttar is the sort: likely situation sine* inclusion of 
ocher cancers waild t*xJ to bo ranta. An additional advantage of 
obtaining the histologic diagnosis is that it alleys us to astijmte 
the effact for specific histologic types. This is of particular 
iApartarca to uncover any spscifidty that would strenghtan the 
evidence of a causal relationship. Ha >mr* abla to obtain alaost a 
lOOt of histologic ocnfixaetlat, and given the excellent agrement 
between our reviewer are! ths initial hospital diagnoeas we are oertam 
that ■declassification of disease status did not pUy a role in our 
findings. 

Another area of esteem in studies of passive roicing refers to 
ths o er rset cists if icstion of stiafy subjects with regard to exposure. 
In the present study, as in all others that ha\* been published, the 
study subjects vetre classified based on the information on exposure 
obtained through interview. It is ackrwledged that this approach is 
less than ideal. At ths uu ra nt , however, it is the mly feasible 
option. It has bean suggested las an alternative to interview! that 
laboratory raasurenents ot cotinine in taiiva or blood could be used 
to dtcernune exposure. Them would solve the problem only partially, 
because such techniques are unfit to xeasure exposure that has cccured 
trouqhout a lifetime — a measurement that is necesary when studying 
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a dise a se that probably occurs as result of a prolonged exposure. 
Nevertheless, laboratory techniques can ba used to validate and refine 
questionnaires that inquire about exposure. 

The problas of recall puaed by the use of questionnaires is 
imgnified Uier. the study subjects themselves are not available to 
provide the necesary infaraeti.cn. In our study we had to resort to 
the use of surrogate r e sponden t s in 33.0 I of our interviews. in 
order to einiaize problem arising from this approach we Hitched cases 
arri controls on type of interview conducted, and obtained separate 
as turn tea of effact for eelf-nspondarrts and mirrogate r esp o n den ts 
The results, with only cne exception (estimates of effect for 
mmtoer of years smoked by the spouse), did not differ or. account of 
the individual who had provided the infonatim. Similarly, Garfirfcel 
(30) — who only used 12% of direct interviews — did not find 

significant differences aneng the different types of inferners. 

Environmental tobacco smoke has bean for t tm past de caks an 
ubiquituous pollutant to Wiich everybody is believed to have been 
exposed in different degrees, Uwthtr knowingly or unknowingly. it 
has been enjuitid, therefore, that all studies on passive sroking 
suffer from misclaasification of exposure since all claim to have 
identified individuals with zero exposure (that is, the individuals 
used as the naraqxmed referent group). It is impossible to ascertain 
the degree to which such a probUn say be present in our data, as it 
wculd be impossible to determine whether or not such a problon — if 
present affected cases and controls equally. In the event of 
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differential sisc Unification in mar »tudy, m muld expect to find 

hi mm mi+hmr *M«y from or tOWftld* th# mill VelUB. If. OO th* Other 

Karel, nondif ferential siscUssification affects! our results, the bias 
could only be an attenuation of tha estimtes of offset* Toe such 
continuously majored variables as tha onas aaeeaaed in this study* 
tha mgnitude of this bias would depend on ths mgnitudii of tha 
correlation brawn tna true values for e>posire and the values of 
exposure as matured* 

ua did not obtain intonation on certain variables town to 
affect exposure, ventilation, rise of roam* pradsdty to tha mater 
sd otter conditions tntor which making takes plaoa influence the 
actual dose received by the passive mofcar. m acfcncvledge the 
difficulty in obtaining data in this regard, especially if information 
about a lifetise is bean sought. He also beleived that asking for 
such extensive detail in a questionnaire eight prevent our aocpiisitlon 
of sore basic infocaation* by distracting ths interviewee free 
essentials. How these factors sey have influmced our results can not 
finally be determined• 

Ml our controls cam free the files of ths New Tork Stats 
Department of Motor vehicles. He have data to support that they are 
coiparable to the case* in the aoat relevant characteristics, there 
is. however, one potential source of problem, vhereas m are 
certain, by definition, that all controls were licensed drivers, m do 
not know the cases' status with regard to driving. U driving status 
is aonehow related to th# risk of l*aig cancer eithar directly or, nuch 
sore likely, indirectly, our results eight hsve been eufcjeet to bias. 


HcMrver, if any possible differenoaa in driving status reflect only 
differences in socioeoanosic status, our controlling in the analysis 
by Vtaom should have taken care of ths prublm. 

Of all the eaaauras aised to ae a a e e egoage to passive making, 
•cm —sen ssmiitt of ths apouae making habits has bean ths east 
frequently used. This eey eoaornt, at laast partially, for tne fact 
that this is also ths see sure net often reported to show a positive 
association with ling cenr risk, Asong tha different ways in which 
spouse sacking has been qusrtified, the saber of cigarettes sacked 
par day appears aoat often in the literature. Meter of packs e year 
voted, total meter of cigarettes masked in e lifetim, raster of 
years snaking, and raster of cigarettes m ote l at hern herve aleo been 
used as a prosy for ea yo s ure to passive making. In ths present study 
we have chosen three different seasureeents of exposirei 1) raster of 
cigarettes seated e day by the spouse, 2) mater of years tha spouse 
sacked, and 1) total raster of cigarettes meted while serried and 
living togetter. Ha baliaive them three smsurmsnts comprise 
infometion an tha two scat important disansiens of exposure, 
intensity end duration. Additionsly they also provide results easily 
omparable to those in other studies. 

Previous studies have shown that ne xt ma king worn serried to 
meters of 20 or more cigarettes e dey atoiiblt e risk of developing 
Vjnq csxer that is appradsetaly double ths risk of thorn serried to 
non mro km n (25,27,301. The estimates obtained in these studies have 
been reported to be significant, and whan omaidarsd alcxig with the 
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esrimste* for other 1avals of exposure, have also nesn fcxnd to shcv a 
dosa-respcx\se relationship, which further supports the case far a 
relaticnship. ror a scsewhat ocsparabie level of cloture x 
were isiable to ctetect any significant inexaasa in long cancer risk. 
Our point estimate of affect for thoaa individuals married to voters 
of 21-40 dq&rattes/day mis an odds ratio of 0.90* (95% (X: ,609- 

1.35), whan eipasure was analyzed as a categorical variable. ror 
higher levels of exposure we fond risks above the null value, fcxit 
again these findings ware not statistically significant. The analysis 
of ejqposure data as a continuous variable was consistent with the 
above results) i n de ed the effect found far a differential of ej y os ure 
of 20 cigarettes par dey was barely above the null value (OR * 1.011)# 
with confidence Units that include such a figure. Nor there was any 
evidence of a linear trend# 

This report is not the only one that has been triable to confine a 
statistically significant association betw ee n ruder of cigarettes 
■raked by the spouse and lung cancer riaks. Akiba# et. al.(32) 
reported an odds ratio of 1,31 (90% CL* 0.49-3,47) for those exposed 
to spouse smoking of 20-40 cigarettes/day (reported as 140-279 
cigarettes/week). Fbr a sialUr level of exposure. Delager et al, 
(33) found an odls ratio of 1.5 (95% CLi 0.9-2.7). These Uttar 
estimates, although not significant# are within the range of the 
suspected Magnitude of effect, k closer figure to our results# 
bower# was reported by Cerfinkel in his analysis of the Jtarlcan 
Cancer Society Study data (24), fbr exposure to spouse sacking of 
20 or jort cigarettes/day he fotnd an odds ratio of 1.10. Similarly 
his results were rax significant. 
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Our results regarding this* variable cannot be accounted for by 
the inclusion of farmer smokers since any effect due to this 
cirauestanoe would act in the opposite direction# that is# would 
inf late the risk attributable to octosure. Nor can it be explained by 
the use of surrogate interviews either# sinoe no significant 
differences ware fond between the estimates foe the latter and the 
estimtee far self-respmdBtts, The effect aould not have been diluted 
by the inclusion of sales, since they seal to show a similar response 
to that of woaen. Finally# unequal distribution in cases and controls 
regarding confounding variables cannot be responsible for the 
findings# as suggested by the ednor change the estiaatas undergo %ten 
those variables are included in the analysis, 

US did not find an effect dependant on the duration of expo su re 
to passive aaoking as saasured by the ranter of years the spouse 
emoted W\ile Married and living together. TVo other studies had 
evaluated the effect attributable to this saasure of exposure. 
CfcUger et. al. (33) report e d not significant Increases in risk due to 
spouse sacking of 1-20 years (OR • 1.73# 95% (X: .52-5.42), 21-30 
years (OR - 1.79, 95% CL* .60-5.10), and >30 years (OR • 1.24, 95% 
O.: .42-3.53). These figures did not show evidance of a linear trend, 
Akiba# et. al. (32) reported odds ratios of 2.1 (90% CL* 1.0 - 4.3) 
for those married to smokers of 1-19 years# of 1.5 (90% CL* 0.8 - 2.7) 
for those exposed during 20-39 years# and an odds ratio of 1.3 (90% 
CL: 0.7 - 2.5) for those e xposed to 40 or acre years. These nan 
significant effects did not show evidence of a linear trend. 
Garfinkal, at. al incorporated a differsrc measure of duration of 
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exposure. They estiseted the street asao ci stad with expojure due to 
husband*• mix*ing in the last 3 end tne lest 25 years. These measure* 
of exposure were analysed for different *<?• grcxjps, histologic types, 
type of respondent, and socioeconomic status. OUy one of 30 
mstisetes obtained showed statistical significance (OR - 2.58 for 
Meters of the lower Middle class expos ed to spouse mnoking in tne 
last 5 years). 

The evaluation of our third ssseurwent of spouse aching « 
total neuter of dguettes —ofcmd during serried life — does not 
•import an aseodstian with lutg canc er risk* The estiset m associated 
with a differential of exposure of 200,000 cigarettes **• found to fee 
1.018 (951 CLi 0.877 - 1.18*. Trictapoulous et. al. (27) used the 
saee ceesumnt to assess passive snaking. Their analysis, however, 
resulted in estimates that are relatively high (a three-fold increase 
in risk for exposure to 300,000 - 400*000 cigarettes), and vhich also 
show evidance of a linear trend. Their findings persisted after 
controlling for sene lsportant variables. In cur study the inclusion 
of oonfowling variables did not produce any changes that wxild 
reverse our conclusion of a non significant association. 

In the paragraphs abtr/e we have called attention to the fact that 
factors related to the design of the study, or to the presence of 
confcunding variables* could not explain the differences between our 
reeilts end those showing a positive association with spouse smoking. 
Oth-r cirairstanoes, however, nay have affected our results. Seme of 
these art presented as follows. 


Critics of tlm first two epidemiologic studies on passive mnatung 
raised the axcem that the results carried out in two foreign 
countries U.e. Japan and Greeos) night not apply to the U.S. 
population. Exposure to spouse snaking, it *ms suggested, voild not 
be as good s proxy measure for overall ejgxmure to macks in this 
country as it would be in those nor* traditional societies. In 
those societies spouse anoklng — it is beleived — not only 
axrelates well with overall exposure, but actually aoprisee a large 
proportion of it. A recent study in ths U.S. suggests a different 
picture for this country . Priaden et. al* (92) have fond that 
determining an ixxiivi duals exposure on the basis of the spouse voicing 
habits ray lead to gross errors. For inetanoa, they reported Chat 47% 
of wawn and 39% of sen married to smokers reacted zero hrxnrs of 
exposure st hose. Conversely, 40.5% of men and 49.2% of sen serried 
to non-smokers reported sera exposure to the smoke of other persons. 
The degree in which a similar problem may apply to our data, or ths 
way in which (if present) it mey have affected our cases and controls 
differently, cannot be ascertained through ths available information. 
Thus, such a possibility raeins a potential source of error. 

Different life exsiditian* in the U.S. mey also make the use of 
spouse sacking a bed proxy for expo su r e to fmssive sacking. FPr 
instance, the average Japanese ham is such amiler then ths American 
h ere. Two indicators of house size used by the ttd ted Wit ions 
illustrates this i93) * l) The avenge size, represented by the mean 
number of paratns par household, is 3.2 in Japan, whereas in the U.S. 
is 2.7, and 2) the perevtage of housing units with one room only is 
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51 in Japan ani 1.51 in this country. Ac mentioned in another section 
of this report, roes else, together with a cloeely related wiable 
— i.e. proKiaity to the meeker — greatly influence the exposure 
doae actually received by the passive nicker. 

It eight well be argued that, since com recent American studies 
have supported the findings of Rirayaee and Thrichcpouloue, objections 
such as those raised abo*e haws already bean diaootaitad. It should be 
e^hasizad, h o mw r,’ that only the study by Garfinfeel et. al. has 
shown si^ULfleant findings la the cc ctmx t of reeeei rh without major 
methodological problems. An additional study (Mlayo Correa, at. al) 
presen ted questionable results, particularly due to tho anil mntoer 
of subjects studied, Furthemcre the moat recent paper published in 
this country was triable to uncover any statistically significant 
association (Dalager, et. at.). 

The effect due to spouse noking in our study subjects may be so 
snail as to be undetectable inter Che pres e nt conditions of study* 
Such effect, however, might well b e o ows detectable if ejqxmur* from 
different souraes were to accumulate. The fact that we found an effect 
due to exposure in the heusanold — which includes the spouse's 
sucking— strongly suggests this possibility, Sandler's findings 
further support it (37). He fovxl an I rc r sa s in risk with the 
increasing number of hous e h old mother* who andud, including the 
spouse. Intuition, together with these results, would seem to suggest 
that the most appreciate %my to evaluate the effect of passive smoking 


would be through the use of a emulative index of ejqxmure. Although 
in theory this is d es ir able, the exigencies of collecting the 
infarumtxcn emy proacrlbe it. ^cple '■ per oe pt ion of the smoking that 
goes an arand chaa aay very fuss ana circmvtanoe to arather. 
Mieraai paople aay be able to provide more or less detailed and 
accurate infonratixxi on tha micking of the spouse or other ■ww+ w r n of 
the f«ily, tliey slight nc* be as precise when it oases to the making 
of others or to the mnoking that ocurrs in public places. Cartuning 
such information In a tingle index could result in the siixing of 
"good" quality inforsmtion with suae “had* quality information, tius 
diminishing tha probabilities of finding goad eetiamtors of the 
affect. 

Lastly, an explanation for our negative findings may oe 
attributable to the fact that masking by tha spouse is an exposure 
that is introduced late In life and may not be prolonged enough to 
produce an effect in and of itself. Such exposure, however, could 
beerme important in the presence of • previous mignsure history (i.e. 
perental mocking) or, as explained above. In conjunction with exposure 
turn other sources. 

us found an increase in risk for ling cancer far those exposed to 
the smoke of others at hate. The odds ratio associated with 150 
per son/years of exposure tms estimated to be 1.86 051 OLi 1.22 - 
2.83). cnly a few previous studies have included a —as m as mi t of 
exposure at haw as a risk factor to be evaluated. In such studies, 
heaver, the measurement of exposure has been rudimmitary, usimlly 
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exprauad as a dieothcwy | yea/no ««poeurel, *■ b«U«v8 cur 
muurwt to be acre collate given that it cceprisea « pnrcy £cr 
t)» intmisity of the expaoaure (imntoer of wokere in the hcxisehold), « 
««U u for its Awetion (remr of ym of cohabitation with 
^rotors). It can also bo regarded as a o^peehansive maamire, since 
it incluctes all household wmtma for tho subjects' residence history 
(tl» latter expanding far the most part of t hoir adult lives). Tho 
oo 11 action of eu* extensive infoomticn* homver, « not withait its 
prablmw, as evidenced by tha oc ur ranco of seme missing valuoa. m 
havo eagjUined tha ways In which wo a pproached mxh problem <cy 
i ipjtniai of misting vmluna under two dlffarortt aammpticns) and fool 
cmfidant tlmt our results hawa not boon aubatantially affected by it. 

The following art tha remults frtsi other studies assessing the 
role of exposure to passive waking et haes. 

Gsrfinkel at. al (30) classified the expomire to woke at hone 
ocoocding to how recant mi tha expoeure. for thcao expoeed at hcea in 
the last five years (yes / 00 mjgwsure) an odds ratio a* fcxsid for 
ling cancer of 1.22 (951 0.1 0.92 - 1.62). An even lwr estimate 
reported for exposure in the last 25 years (CR • 1.15, 95% CL t 0.09- 
1.49). Ttee results ware not statistically significant, as shon by 
the cmfidenoe intervale. A acre refined measurement of exposure at 
here also assessed by Cerfimoel, but it mm limited to spouse 

raking, A significant linear association found fer exposure to 
the spouse evoking at hoxe (no association mis found far tha snexiro 
that occurs outside the home). Sandler et. al. (37 ) reported an 
elevated risk for thaw e xposed et none. The odds ratios associated 
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with 1 # 2, and 3 or more fluking hcxmehold smebers were 1.5, 2.3 and 
2. S, respectively. Even though <xUy the last figure was in itself 
statistically, si^ilfleant, the three figures toghether folio# a 
statistically significant linear trend. Rabat and wyndar (34 ) fojnd 
no association b e tn ee n exposure at how (yes/no exposure) and risk for 
lung ccnoar. Their estismtes, however, are based on a study that 
included only 25 ling cancer patients. 

In addition to the overall effect due to household e x po s ur e found 
in our data, there is one other finding that deservee f a ci a l 
consideration. Tha effect ‘of peaaive smoking in tha huahold vme 
found to be significantly larger for epudezmoid/seell cell histologic 
type than for adcnocarelncsm/ccher cells histologic type (iswdjueted 
odds ratios of 2.S3 and 1.42, respectively). Controlling for 
Gonfowding variables resulted in estismtes, that although not 
significant, were nonet h eless consistent with the above findings 
(adjusted OR * 2.32, and 1.04, respectively). As explained in the 
paragraphs above, only a few studies have classified their cases in 
regard to histologic diagnosis, and even fewer have included a large 
enough number of ' eases of each histologic type as to be able to 
examine specific associations. The notion that passive flacking may 
be more strmgly associated with epidermoid tuners, therefore, canes 
mainly from studies an -ne effects of direct making. Although some 
of these studies have determined that all histologic types are related 
to making (see Chapter l: “Sacking and Histologic Type of Lung 
Cancer*), most of them see* to agree that the strongest relationship 
is observed far epidermoid ird snail cell tumors. The suggestion that 
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such findings hold as will for passive sicking prwioes support to *±m 
hypothesis thst envixOTental snake ects in a similar wy to 
mlnirraam mokm and that stnsias that the only diffarenoas between 
the two types of exposures are quantitative. The cne other study that 
found a statistically significant higher risk for epid erm o i d type was 
that of Garfinkel's et. al. (30). They reported an odds ratio of 5.3 
(95% CL* 1,43 * 20.18) associated with the husband s enoking et heme. 
Another study reported similar result, although non significant. 
Delager et. al.(33) reported an adjusted odds ratio of 2.88 (951 CL: 
0.91-9.10) for epidexmaid/snall oell carcineaes, and an odds ratio of 
1.02 (95% CL* .33-3.16) for aderexasreinoaa, 

the ispartance of passive seeking in the household mist be put 
into per s p ec t ive with regard to the Mount of exposure necessary to 
observe an effect of tht asjnitude described. We have presented the 
estimates of effects associated with an espoeure of 150 paracn/ye&rs. 
This is equivalent to taring lived over a period of 30 years with five 
■ackers, or with approximately 4 anotars for 37 years. It should be 
Mphtsited that such level of closure is rather high and may be 
w c x ww cn in the general population. In our study group, for instance, 
only 7.54 of the cases and 4.3% of the controls attained thst or 
higher levels of espoeure. Indeed, lower levels of ejpoeum are such 
eore ca n non . For euciplt, 25% of the cases and 20.5% of the controls 
reported exposures b e t w een 50 and 75- persen/years (etyiivalent to 
having lived 25 years with 2 or 3 Makers). Such levels of exposure, 
however, carry risks that are more modest (OR for 50 persen/years - 
1.23. for 75 person years » 1.36). 


The exposure to passive seeking thst occurs in the workplace has 
been ttaxght to be extensive enough to deserve axis ids ration as a 
potential risk factor fern ling cancer. la bo ra to ry data has shown that 
the urinary aotinine lewis of no n M a k ers working where wic ke rs are 
p resen t are significantly higher than those of ncrt-Mokers working 
with nu n w oo ers (56). The epidemiologic evidence las not been yet 
reported. Garfinkel found odds retios of 0.88 (95% CL: 0.66-1.18) end 
0.93 (95% CL: 0,73 - 1,18) far Make exposure at week in the last 5 

and 25 years, respectively (yes/no ejqxsure classification). Rabat 
and Wynder found a barely statistical ly significant effect due to 
e rasur e at work (yea/rm e ra s ur e) for males, but not far females. In 
their study 18 of 25 cases reported to have been ex p e sad to cigarette 
soke at work caiparad to 11 of 25 controls ((31 ■ 3,27). to our study 
the risk associated with exposure in the workplace *ms statistical ly 
indistinguishable from the null value (OR • .9740, 95% CX: 0.974 - 

1.014: for 150 person/years of e^po"*™)* VS also found that exposure 
in the workplace say not be as extensive as belaived. Nearly a third 
of our cases and oontrols reported no exposure at all in the 
wcekplaoe, and almost 50% reported exposures of lees than 25 person/ 
years. Ttus distribution results in a snail raster of highly expo se d 
individual* in which the effect, although more likely to develop, 
Kxjld also be more difficult to detect, finally, accunj lati.cn of 
exposure in the household and exposure in the workplace in a single 
smsurwnent of exposure (both were measured in the asms units) 
provided non significant results. We believed, as mentioned earlier 
in this chapter, that this is the result of ooefeuiing two tiwasuraments 
with two different degrees ot sensitivity. *hezea* evoking by Tertwri 
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of the fmnily my be closely correlated with the dote received by the 
passive moker, the correlation between ao-workers' smoking and the 
dose received by the passive maker mey not be as close. 

lb other study before ours had included the a sm grant of 
ex po s ur e to passim making in social rimtanow, u» lack, 
therefore, any point of reference by «4iich to aerpare our unexpected 
results. We fcxni a decrease in risk for lung earner with increased 
e xposure to an index a s at e d to reflect social passive seeking (OR * 
0.639, 951 CL; 0.520 - 0.185). Given ell the following — 1) the 
previous reports el*t have shewn an association betw ee n exposure to 
passive sacking and ling cancer, 2) our own results that sipcart such 
relationship (at least for cue of the ex pos u re variables), 3) the 
studies that have established the association b e t w ee n active sacking 
and the dlasease, and 4) the laboratory data that has confirmed the 
aurcinogeriie pro p ert ies of tobacco oofas — the possibility of a 
ocxTtxadictory effect of passive —oking on ling cancer risks a s axe 
unfounded. 

In searching far an ejg>lanation of this result, we sust consider 
two possibilitiest l) that the association found reflects a true 
relationship, ind 2) that the results am product of data artifacts. A 
third possibility, the role of chance, has largely been discounted 
through the application of tests for which the statistical 
significance has been set at 0,03 (l.s. results such as the ones 
observed my have corurad as a consequence of chancs only in 5 out of 
100 -trials*I, 
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Zf we assure first that the relationship found between social 
exposure tc passive making (as measured) and lung cancer is true, m 
well might wonder whet could have caused lung cancer patients to have 
bean exposed to less social passive making than were the "healthy” 
controls. Any response alone those lines would be merely speculative? 
but the following is one that has occurred to us. Suppose that the 
cases have indeed developed the dfune as s ccrisequence of exposure 
co passive sacking. According to our results, the "causal" exposure 
would be tne one derived froa making in the household; that is, from 
the only exposure for which we fouid significant results. It could 
than be argued that the exposure which occurs in the hose cannot be 
avoided (or canrot be easily avoided), whereas exposure in social 
cirConstances is something over which the individual has a certain 
degres of control. If those «*to are to develop ling canotr develop 
early respiratory syaptesm (as is suggested by the fact that lung 
cancer is often preceed e d by s poor respiratory function (67)), they 
nay choose to aroid exposure to asoke in social dramtanoes, but 
find it harder to do so at horns. Thus, exposu re in the household 
would continue to permit the disease-generation process to be 
ocnpleted. while at the seam time exposure frem other sources would be 
diminished. Similarly, it could be pro po sed that, in addition to 
passive making In the h ousehold, there is an as yet unidentified risk 
factor responsible for a considerable proportion cf the cases. 
Increasing exposure to such a risk factor a*icng the cases, however, 
would also have to be associated with a dacressing exposure to social 
passive making. In this wsy the rev er s e association observed b e twe en 
social passive smoking and lung cancer would be reel, but by no means 
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would be ciubaI. 

A second possibility mb haw oontidtrad is that our results 
regarding social exposure art artif actual. tot is most likely 
responsible for this is to use of an artificial index of eiqxasure not 
previously validated through proper sethodologic studies. Saw 
factors which say haw affected the ipality of the information 
oolleered through such mechanises as followe. First of all. the 
period of Use cowered toy the questionnaire items is wry lengthy. 
Eliciting good Inf grew,ion on day-to-day ewnts in the past requires a 
ccnsiderable effort of reoollectim. Particularly for the first years 
of life, a considerable recollection of the parent's or the family's 
social life, which are the main vehicle of e j y o s ur e to envimentsi 
snake, is required. 

Secondly, the inf creation as it was collected did not neks any 
sttaopt to measure intensity of e^oeioe, nor did it establish the 
relative importance of eigour a during one activity as op po se d to 
another. There is a real question, for instance, if visiting friends 
or relatiws to wokm conveys the same degree of epoiurv as would be 
incurred toy going to bars and reataurants. Thue, e x pem ur v for all 
activities ws weighted equally. 

Thirdly, the specific social activities specified to the 
interviewee in order to elicit a ra spme e — that is, thou* 
representative activities town to be conkiciw to exposure — ware 
wry limited (see appendix A, page U3). Tot manv study subjects tie 
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aipcsure might originate fra* very different aorta of social 
ciremetances than those «q*Udtly questioned. The failure 
specifically to wmtiai those activities may conceivably have 
produced sane undereporting. 

Itjurth, to use of two different units of time to reamire 
frequency of exposure may also haw ccxifused to respondents. The 
less frequmt exposure* had to be reported according to to mtoer of 
times a month to exposure occ u red, torses to met frequent 
ejqxseures had to be repertad on a par/weak basis. 

Finally apprehension of the information being requested my haw 
bam impaired by to corplex nature of to question. Each inquiry 
demanded responaes which slsultansously synthetised infocemtiar an 
three different aspects of exposure (type of s oci al activity, age of 
exposure, aid frequency of exposure). Such questions, placed almost 
at to end of a one hour interview, mey haw bean answered without to 
concentration necessary to provide altogether adsc*wte responses. 

we have not mention in to abow list to us* of surrogate 
resp on dents as a possible source of data artifacts. The reason is tot 
we do not have any evidence to support that to estimates obtained for 
self-respcnderrts are any different froa theme of surrogate respondents 
(This it a situation tot is also trus for all of at exposure 
variables, with ore exception: to rastor of years mneked by to 
spouse*. But given to ctrau n ct«c*m on tot natter, w felt that it 
should be made explicit. 
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Isperf actions of the Oau collection cools alcne, however, my 
noc be sufficient to explain our results. It is the ray in which sucn 
iaperfectians the response of cases vis-a-vis tne response of 

controls tnar. may pccvide additional urderstanriing. AgzLin, we can 
cnly speculate on this ratter. Cur results suggest that the cases 
ray hove under sported their exposure to social passive snaking. Such 
a prcblan is oftan Mentioned in relation to studies in which the 
suspected exposure is socially undesirable, as is tho case with drug 
or aloohol use. In the present instance, however, there is no such 
stioBetixation attached to exposure. It is. after ail. ttw stoking of 
others, and not the patient's own risk factor that is being 
implicated. Nevertheless, patients for whatever reason my have felt 
the need to minimise their closure to anything that potentially ttoy 
might have been able to avoid. (Ovoreporcing of ajqxasure by controls 
ray also, in theory, have produced the results observed. In practice, 
bcwever, there is no catcalling retsai to beleive that controls -ould 
benefit froi such behaviour. ks a consequence we have discounted 
overeporting as a possibility). 

throughout this docveent ra have presented a suntmry of the 
info net i on currently available on the relationship betwee n lung 
oancer and passive smoking. In the first part we hav* reviewed the 
ra}or epidoniologic studies on the sur^ect, as well ss aara reliant 
laboratory data. The major porticn of this docownt, towever, nss 
=**" devoted to the description of tne rachodology arxl the results of 
this, largest epidemiologic jtudy so far conducted to -coron* the 


aforo-smtimed association. Both the etsengths and weaknesses of the 
study have been indicetfth but when these are put into a balance, we 
beleive to have gathered one of the best data sets to jixlge the 
extense of the purported relationship. 

we were urable to confirm an association with the east carnally 
used erasure of expoeuro >spouse smoking), bit ra did find an effect 
dra to expamire to passive snaking In the hous eho ld. These results, 
alUa^h oily in partial egresaant with those of other studies, are 
ocmistent with the existence of a wall to moderate effect of passive 
nrokir*? oi lung cancer risks. wa did not find an effect due to 
exposure to passive Hefting in the workplace. Us found, hexever, a 
decreased risk in lung cancer with increasing exposure to passive 
sinking in social dremwtanoes. Possible reasons for rach findings 
have been discussed above. 

Our findings suggest that the previous studies ray have 
overestimated the effect attributable to passive awaking. ftjch a 
possibi lity has bean p ncpc e ed by thoee %ho contend that a typical 
exposure to passive racking is only equivalent to sacking actively 
leas than ons cigarette per day (which in itself conveys risks that 
are l«r than the two-fold increase proposed for passive racking), 
rattodologic problems that ray have led to such orarewtiration of the 
effect have been pointed out in Qiapcer X, aa rail as in this chapter. 

As it rail kro-n to epidmiolegists, the results of one study — 
or -ven a few studies— are teldfcw sufficient to ansrar all questions 
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regardmg the relationship det**e«n a putative risk factor anu a 
disease. We beleiv* tne present study hj contributed to a better 
understanding of the lung cancer risk involved in the exposure to 
passive staking. Nevertheless, we trunk we are still far fran 
knowing all the details necessary to establish a final judgment. 
Future studies will be necessary to take that step. 
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Rabat, G.C., "Epidemiologic Studies of the Relationship Between 
Passive Smoking and Lung Cancer," Toxicology Forum. 1990 Annual 
Winter Meeting (transcript): 187-199, 1990. 

This multicenter case-control study currently in progress 
in the United States (90 cases and 247 controls recruited to date) 
intends to investigate "tobacco-related diseases." All cases were 
histologically confirmed; controls were hospitalized persons, 
matched to cases by age, sex, race, hospital and date of interview. 
Apparently no proxy respondents were used. Questions concerned 
ETS "exposure" in utero . during childhood, during adulthood, at 
the workplace, in transportation and in social settings. The 
potential confounders of demography, occupation, alcohol 
consumption, medical history, diet, and "other factors" were 
included. 


For ETS exposure during adulthood in the home, an RR of 
1.20 (95% Cl 0.54-2.68) was reported for males; for females, the 
reported RR was 0.90 (95% Cl 0.46-1.76). For workplace exposure, 
RRs of 0.98 (95% Cl 0.46-2.10) and 1.00 (95% Cl 0.49-2.06) were 
reported for males and females, respectively. The RRs for childhood 
exposure varied substantially between the sexes; 0.73 (95% Cl 
0.34-1.59) for males and 1.68 (95% Cl 0.86-3.27) for females. 
None of the reported RRs was statistically significant. 
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DR. KA£AT: Hunk you. 

The problem of passive smoking and lung cancer has provoked a good deal of debate both 
on a scientific and on a public policy level. Do the studies that purport to sbow an association of 
exposure to environmental tobacco smoke (ETS) and lung cancer occurring in lifetime nonsmokers 
provide adequate evidence to resolve tbe issue? As Nancy Haley has just shown, she and her 
colleagues are very good at measuring recent exposure to ETS using cotinine measured in saliva, 
serum, and urine. Unfortunately, these biomarkers are not helpful for assessing exposure over tbe 
several decades relevant to the induction of lung cancer. Given the lack of a biomarker for long¬ 
term exposure to ETS, epidemiologic studies have had to rely on self-reports or proxy-reports of 
ETS exposure. 

1 propose to raise what 1 consider to be some of the key aspects of the roughly 15 
epidemiologic studies of tbe issue of ETS and lung cancer and to point out certain areas that require 
further study. I will briefly refer to our own study which is still in progress st tbe American Health 
Foundation. Finally, i will suggest a possible direction for further study of this issue. 

EPIDEMIOLOGIC 

Table 1 lists studies examining the lung cancer risk of non-smoking wives of smoking 
husbands compared to the non-smoking wives of non-smoking husbands. One notes that tbe 
greatest magnitude of the overall relative risk (RR) is 2.1. After the Trichopoulos and Correa 
studies, the highest RR is 1.65 (Lam et al.). The national Research Council’s committee on passive 
smoking carried our a meta-analysis of the existing studies in 1986 and came up with an overall RR 
of L34 (95% confidence interval: 1.18-1.53) (1). 

In four out of tbe fifteen studies listed, tbe overall RR is statistically significant. When 
one examines the data by level of exposure, i.e., number of cigarettes per day smoked by the 
husband stratified into two or more levels, 8 of the 15 studies sbow evidence of a dose-response 
relationship. 

HISTOLOGY 

When we look at the effect of ETS exposure by histologic type, we see an interesting 
discrepancy (Table 2). Dalager et al. (2) and Pershagen et al. (3) sbow roughly comparably elevated 
odds ratios (OR) for squamous cell and small cell carcinomas combines, but not for 
adenocarcinoma. In contrast, Lam et al. (4) obtained a significant effect for adenocarinoma but not 
for squamous cell carcinoma. 

The results of Hirayama’s study (5) presumably agree on this point with those of et 
aL, since tbe majority of his lung cancer cases were apparently adenocarcinoma. Trichopoulos et al. 
results (6) presumably weigh m on the side of Dalager et aL and Pershagen et aL, since 
Trichopoulos excluded adenocarinoma and terminal bronchial carcinoma from their series 

Since adenocarinoma occurs more commonly in never smokers tl»«« is smokers and 
generally more commonly in women than in men (7), one would expect that if ETS exposure is an 
appreciable risk factor for hmg cancer, h is associated with adenocarcinoma, as well as possibly with 
other types. Tbe inconsistency in the results to date regarding histology indicates that this is one 
area that menu further study. 
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ASSESSMENT OF DISEASE STATUS 


Misdassification on disease status occurs when diagnoses other than primary carcinoma of 
the Jung are included in the case series or when a primary cancer of the lung is included among the I 
controls due to its having gone undetected. Garfinke) et al. reported that of 283 women listed as 
having hog cancer in hospital records but with no mention of their having smoked, 36 (12.7%) 
turned out to have diagnoses other than lung cancer when the histology was reviewed by one of the 
authors (8). 

In studies in which histologic verification of lung cancer is a criterion for inclusion in the 1 

study, miscUisifi cation should be minimal. However, some of the studies listed in Table 1 were 
lacking this for all cases. 

It should also be mentioned that even when lung cancer is histologically verified, it is 
possible that some eases judged to be primary cancer of the lung are actually secondary to a cancer 
of another site that has gone undetected. 

ASSESSMENT OF EXPOSURE STATUS 

This is a greater problem than assessment of disease status, and for some investigators it 
is the key problem of epidemiologic studies of ETS and lung cancer (9,10). 

Misdassification of exposure status can occur in a number of ways. First, subjects who 
have smoked for some period of their life can be erroneously included in a study of never smokers. 

Second, subjects may under-report (minimize) or over-report (inflate) their ETS exposure, or this 
may be done by proxies. A third type of misdassification can occur when some indirect measure 
(such as whether the subject is married to a smoker or bow much the spouse smokes) is used as an 
indicator of ETS exposure. The effect of misdassification on the estimate of the RR depends on 
whether the misdassification is random or differentia] (that is systematic). Random misdassification 
will bias the estimate of the RR toward the null, thus making an effect, if there is one, more difficult 
to detect. If misdassification on exposure differs between cases and controls, the estimate of the RR 
can be biased either upwards or downwards depending on the direction of the bias (11). 

Misclassification of active smokers as never smokers. 

GarCnkel and co-workers found that among lung cancer cases identified as ’nonsmokers” 
or lacking any mention of smoking in the hospital record, 40% were revealed to have smoked upon 
reinterview (8). Although a detailed personal interview yields more accurate smoking histories than 
reliance on hospital charts, it is still likely that, even when subjects are directly interviewed and more 
so when various proxies are used, some misdassification of smokers as nonsmokers occurs. 

Lee has argued that random misdassification of smokers as non-smokers coupled with a 
tendency of smokers to many smokers could account for the observed association of a spouse’s 
smoking and increased lung cancer risk in non-smoking spouses (9). Assuming a 5% 
misdassification of smoking subjects, t RR of 20 for active smoking, no true effect of passive 
smoking, and a betweeo-spouse smoking concordance of 3.45, Lee demonstrates the effects of such a 
bias. These indude an apparent effect of passive smoking (RR » 1.75) and the oration of a large 
proportion of true smokers among the self-reported non-smokers with lung cancer. 
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Misclassification of self-reported ETS exposure. 

A study by Proa et al. (12) suggests that misclassification of self-reported ETS exposure 
may be extensive. They examined the reliability of responses in 117 control subjects who bad 
participated in a study of passive smoking and who were reinterviewed on average six months later. 
Responses to an initial question about exposure to ETS (yes/no) were more reliable for exposure at 
borne than at work (Table 3). Reproducibility of questions concerning exposure to a spouse’s smoke 
(yes/no) was high for both sexes, with the reliability being generally lower for other family members. 
Quantitative measures of ETS exposure, Le., number and duration of exposures, were generally less 
reliable than qualitative (or dichotomous) measures. In general, non-smokers gave more reliable 
information on all parameters of ETS exposure than smokers. 

Unfortunately the study by Pron et al, did not examine the reliability of responses among 
cases as well as among controls. In case-control studies particularly one must be concerned that the 
case’s reporting of exposure may be influenced by his diagnosis. In a study of lung cancer occurring 
in non-smokers, this could take the form of cases probing past exposures more intensively than 
controls and over-reporting exposures to ETS, since some cases may feel compelled to find an 
explanation for their disease. On the other hand, it is also possible that cases might minimize their 
exposures out of an unwillingness to blame a spouse. 

Misclassification due to use the spouse's smoking habits. 

Using the presence of a smoking spouse as an indicator of ETS exposure can lead to 
serious misclassification of exposure. Based on a survey of nearly 38,000 never- and ex-smokers, 
Friedman et al. (13) reported that the sensitivity and specificity of using the presence of a smoking 
spouse as a predictor of actual ETS exposure were quire poor. Thirty-nine percent of men and 479c 
of women married to smokers reported zero hours of exposure at home. Conversely, 49% of men 
and 41% of women married to non-smokers reported some ETS exposure. 

CONFOUNDING 

Confounding is another major problem area for the evaluation of epidemiologic studies of 
ETS and lung cancer and one that has received relatively little attention. 

Several studies suggest that a variety of factors could act as confoundeis of an ETS-lung 
canc er association. Friedman (13) found that age bore a strong negative relationship to reported 
ETS exposure. Hours per week of ETS exposure were associated with alcohol consumption, 
marijuana use, being currently unmarried, and, b a U-shaped fashion, with 'no college education * 

Koo, Ho, and Rylander (14) examined a wide variety of behaviors of the non-smoking 
wives of smoking and non-smoking husbands in Hong Kong. They concluded that b general' wives 
with husbands who had never smoked had healthier lifestyles than wives with smoking husbands. 
Specifically, the former were of higher socioeconomic status, were more conscientious housewives, 
ate better diets, and had higher bdices of family cobesrveness as well as better health status. 

A third study, by Sidney et al. (15) reported that dietary B-carotene intake was 
si gnific a n tly lower b non-smokers ex p ose d to passive smoke al home than b non-smokers who were 
not exposed, after adjustment for ag e, sex, race, education status, body weight, and alcohol intake. 
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They concluded thil dietary B-carotene intake was a potential confounder of tbe relationship 
between ETS and lung cancer. 

Other potential eonfounders included: occupation, domestic radon exposure, a history of | 

exposure to therapeutic x-rays, and keeping pet birds in the home. This last is raised by a recent 
study from the Netherlands which found that the odds ratio for lung cancer among people who kept 
pet birds in their home was 6.7 (95% confidence interval 12*20.0) after adjustment for active 
«mr>lrmg and vitamin C intake (16). This study did not assess ETS exposure among the subjects. 

THE AMERICAN HEALTH FOUNDATION STUDY 

Since 1983, a study of ETS and lung cancer in never smokers has been in progress at tbe 
American Health Foundation. All lung cancer cases interviewed in the context of a large, multi- 
center study of tobacco-related diseases who report never having smoked more than one cigarette 
per day for a year are gives a detailed ETS questionnaire. 

For each case, 2-3 hospitalized controls who have diagnoses not known to be associated 
with tobacco use and who are also lifetime non-smokers are interviewed. Controls are matched to 
cases on age (+/- 5 years), sex, race, hospital, and date of interview (within 3 months). 

The items in the questionnaire include exposure in utero; in childhood (specific family 
members who smoked, years of exposure and average number of hours of exposure per day, and a 
subjective rating of the intensity of exposure), in adulthood at home (specific family members who 
smoke(d), number of cpd smoked by each, years of exposure, number of hours per day, subjective 
rating of exposure, and where a spouse smoked, whether be or she smoked in the bedroom); in tbe 
workplace (number of hours per week, years of exposure, number of smokers within ten feet of 
subject, rating of exposure) for up to four different jobs; and in various forms of transportation and 
( in sodal situations. 

In addition to ETS questions, information is obtained on demographic factors, occupation! 
alcohol consumption, medical history, diet, and other factors. To date, this study has accrued a total 1 
of 90 hing cancer cases and 247 matched controls. We plan to continue recruiting subjects for the 
study in order to reach a sample size of 150 cases. Table 4 gives a breakdown of the histology of 
lung cancer by sex. 

Preliminary analyses of the data do not indicate any striking ETS exposure differences 
between cases and controls. Tables 5 and 6 give crude odds ratios and confidence intervals for 
overall exposure m childhood, adulthood at home, and in the workplace, in males and females, 
respectively. With tbe possible exception of exposure in childhood and among women, there is little 
suggestion of excess risk due to ETS. A fuller analysis of these data, including adjustment for 
covariates, is in progress. 

CONCLUSION 

Epidemiologic studies of ETS and lung cancer generally suffer from small sample size. 

Given the small magnitude of the observed RR associated with passive smoking and the problems 
associated with multiple histologic types bias, misdassification, and confounding, increasing the 
sample size is ooe way to attempt to answer tbe ETS-lung cancer question with greater certainty. A 
case-control study of 10;000 lung cancer cases (7,500 males and 2^00 females) could be expected to 
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yield approximately 150 male and 250 female never smokers, based on estimates of the frequency of 
lung cancer among never smokers (2% for males and 10% for females [?[). Table 7 shows the 
sample sizes necessary in each group (assuming equal numbers of cases and controls) to detect RRs 
between 1.25 and 2.00, with a one-tailed alpha of 5% and 80% power, given various proportions of 
exposed controls. 

While & is highly unlikely that such a study would be funded solely to assess the effects of 
ETS exposure, the study could be designed to make an important contribution to the radon-lung 
cancer issue as well. Specifically, studies of domestic radon exposure have also suffered from small 
sample sizes and have produced variable and unstable estimates of the risk of radon exposure in 
sever smokers. In addition, there is a need to better assess the interactive effects of active smoking 
and radon exposure. Since ETS and radon exposure are both risk factors for lung cancer, and since 
one may confound, or interact with, the other, a large study designed to measure both factors as 
reliably as possible would have considerable scientific merit. 
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Table I 


Epidemiologic Studies 


Prospective Studies 

Relative Risk 

95% C.l. 

Hirayama (1981) 

1.63 

1.25 - 2.11 

Garfinkel (1981) 

1.18 

0.90 - 1.54 

Case-Control Studies 



Trlchopoutos, at al. (1981) 

2.1 

1.18 - 3.78 

Chan & Fung (1982) 

0.75 

0.44 - 1.30 

Correa, et al. (1983) 

2.03 

0.83 - 5.03 

Koo, et al. (1983) 

1.54 

0.90 - 2.64 

Kabat & Wynder (1984) 

0.79 

0.26 - 2.43 

Wu, et al. (1985) 

1.2 

0.6 - 2.5 

Garfinkel, et al. (1985) 

1.12 

0.74 - 1.69 

Lee, et al. (1985) 

1.03 

0.41 - 2.47 

Akiba, et al. (1986) 

1.48 

0.88 - 2.50 

Dalager, et al. (1986) 

1.5 

0.8 - 2.8 

Pershagen, et al. (1987) 

1.28 

0.75 - 2.16 

Lam, et al. (1987) 

1.65 

1.16 - 2.35 

Koo, et al. (1987) 

1.55 

0.94 - 3.08 


8T928CC202 



Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 




\ J 

U. ' A 

Cell Type Related to Spouse's Smoking 


Study 

Histologic Typo 

N 

Odds Ratio 

95% 

ill 


Adenocarcinoma 

16 

★ 

1.02 

0.33 

- 3.16 

Dalager et al. 
(1986) 

Squamous & Small 
Cell Ca. 

14 

2.88* 

0.91 

- 9.10 


Other 

18 

1.31 * 

0.48 

- 3.57 


Squamous or 

20 

3 3 

1.1 

-11.4 

Pershagen at al. 
(1987) 

Small Cell Ca. 






Other 

47 

0.8 

0.4 - 

- 1.5 


Adenocarcinoma 

131 

2.12 

1.32 

~ 3.39 

Lam at al. 

(1987) 

Squamous Cell Ca. 

27 

0.85 

0.35 

- 2.06 


Small Cell Ca. 

8 

3.00 

0.53 

-16.9 


★ 

Adjusted for gender, age, and study area. 
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Table 3 


Reproducibility of ETS Exposure Data i 


Question 

Kappa value 

Ever lived 
with regular 
smoker? 

0.66 

Ever exposed 
to smoke at 
work? 

0.46 

No. of resident 
smokers? 

0.55 

No. of job sites 
reported? 

0.37 

Duration of 
residential 
exposure? 

0.45 


Source: Pron et al., 1988 
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Histology of Lung Cancer Among N ever-Smokers 



Mates 

N ( % ) 

Females 

N ( 7. ) 

Squamous & 
Small Cell Ca. 

5 

(13.5) 

10 

(18.9) 

Adenoca. 

25 

(67.6) 

26 

(49.1) 

Large Cell Ca. 

5 

(13.5) 

6 

(11.3) 

BAC 

1 

( 2.7) 

7 

(13.2) 

Other 

1 

( 2.7) 

4 

( 7.5) 


37 

53 
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Table 5 


American Health Foundation Study 


Exposed in 
Childhood: 

No 

Cases 

15 

Males 

Controls 

36 

OR 

1.00 

95% 

C.l. 


Yes 

21 

69 

0.73 

0.34 - 

1.59 

Exposed in 
Adulthood- 
at home: 

No 

23 

68 

1.00 




Yes 

13 

32 

1.20 

0.54 - 

2.68 

Exposed at 
Work (ever): 

No 

16 

45 

1.00 




Yes 

21 

60 

0.98 

0.46 - 

2.10 
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Table 6 



American Health Foundation Study 



Exposed in 
Childhood: 


Cases 

Females 

Controls 

OB 

95% 

C.l. 


No 

17 

61 

1.00 


— 

s Exposed in 
Adulthood- 
at home: 

Yes 

36 

77 

1.68 

0.86 - 

3.27 


No 

18 

45 

1.00 

—— 

- 

Exposed at 
Work (ever): 

Yes 

35 

97 

0.90 

0.46 - 

1.76 


No 

17 

43 

1.00 

— 

- 

C2S28CC202 

Yes 

27 

68 

1.00 

0.49 - 

2.06 
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Power Calculation 


Odds Ratio 

Percent Controls Exposed 


To Detect 

20% 

40% 

60% 

1.25 

1616 

1124 

1172 

1.50 

419 

303 

329 

1.75 

214 

161 

179 

2.00 

134 

104 

119 

*< = .05 (1-tailed) 

n 

c 

o 

CD 

II 

0 

1 
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Kalandidi, A., Katsouyanni, K., Voropoulou, N., Bastas, G., 
Saracci, R. and Trichopoulos, D., "Passive Smoking and Diet in 
the Etiology of Lung Cancer Among Non-Smokers," Cancer Causes 
and Control 1: 15-21, 1990. 

This case-control study "was undertaken to examine the 
role of diet and passive smoking in the causation of lung cancer 
in non-smokers." Cases (160 in total) were identified from 6 
major hospitals in Athens; controls (women hospitalized with 
orthopedic conditions) were chosen from these hospitals or from a 
nearby orthopedic hospital. Questions included lifetime exposure 
to "passive smoking" from husbands, from other household members, 
and at work, and average frequency of consumption of 47 foods or 
beverages. Air pollution exposure was controlled for in the 
analysis on the basis of residential and employment addresses. Of 
the total cases and controls, 91 and 120 were classified as lifetime 
nonsmokers (<100 cigarettes in their lifetime); 48% of cases were 
diagnosed histologically and 38% cytologically. 

The authors reported a RR for marriage to a smoker of 
1.92 (95% Cl 1.02-3.59). They also write ”[t]here was no evidence 
of any effect from exposure to smoking of other household members." 
For workplace exposure, the RR "between extreme quartiles" was 
1.08 (95% Cl 0.24-4.87). 

The authors report a protective effect for fruit 
consumption (RRs in the range of 0.2), but not for vegetables. 
The authors acknowledge that low fruit consumption and exposure to 
husband's cigarette smoking could acct as confounders. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Passive smoking and diet in the etiology 
of lung cancer among non-smokers 


Anna K afc m didi, KIca Katsouyanni, Nelly Voropoulou, George Bastas, 

Rodolfo Saracd, and Dimitrios Tnchopoulbs 

(Recmtd 4 April 1990; received in revised form 1 May 1990; accepted 3 May 1990) 

A ca*c-control smdy wai nnrlma k m in A them to cxpkxn the tok of p*strv« smoking aod diet m the cainadon of lung cancel. by bwoiopc 
type, in aon- tmokin g women. Among 160 women with lung aaca admitted to one of seven major h ospi t al* in Greater .trams b et w e en 1987 
and 1989, 154 weft interviewed in person; of those int er v ie wed. 91 were life-long non-smokers. Among 160 identified controls with soctuna 
<C Other orthopedic co n d itions , 145 were interviewed in person; of chow interviewed. 120 were life-long jlamy Qf» 

* wbove mk for hing cancer of 2.1 (95% confidence interval (OJ 1.I - 4.1); 

4aSf bf the hmh i n d and years of expoww* so faa fa oad V sookmg west poMtvdy; hoc noc ngmfkandy, rdaccd to hmg oncer tuilZhctt was 
no evidence of any usoebbon with exposure to anoldng of other household members, and the association with exposure to passive smoking 
•* woik was s ma ll and not ItacadcaUy sign in not. Dietary data collected through a jdi -<pra m i tati vc fdod-^cqncncy t^oesdanniift radiated 
tfam high consumption of fruits was inversely teheed go the risk of lung oncer (the rebrive ash bet ween extreme quantise was 0-27 (Q 0.10- 0.74)). 
Nether vegetables not anr other food group had an additional protective effect: furthermore, the apparent protective tftect of vegetables was 
aor due to ozotcooid vitamin A c o ntent and was only partly explained in team of vitamin C The associa tions of lung cancer ask with passive - 
MMkiiif and reduced fruit intake were independen t and did ooc confound each other. Attiv* smoking was aaooated with an increase of the 
ink of aB JoBologic types of oncer, aithoogh the elevation war more modot £nt * r > ' 

Kay words: Lung cancer, passive smoking, diet, air pollution, viumin A, vitamin C. carotene. 

Introduction 

ex-smokers among oon-smokers (ex-smokers arc at 
increased risk of lung cancer and are more likely to be 
married to smokers relative to life-long non-smokers), or 
to confounding effects) of unspecified factors). One 
such factor could be nutrition (/.g., nutrition poor in 
carotenoid sources of vitamin A) since passive smokers 
may be less health-conscious than non-exposed persons. 
The present study was undertaken to examine the role 
of diet and passive smoking is the causation of lung 
cancer in non-smokers, by histologic type. Special 
emphasis was given to the exclusion of ex-smoken from 
any analysis concerning lifelong non-smokers. 

Materials and methods 

All women hospitalised during an 18-monch period 
(1987 - 89) in seven hospitals of the Greater Athens area 
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Wffwif School of psshlu Health. Reprint requests should ha taut to Or Trichopcuios at 61) Huntinyton tinsnus. Bottom, MA 02211, USA. 
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The association betwe en involuntary exposure to tobacco 
smoke and lung cancer was first reported in 1981 ; u by 
the end of 1989 more than 20 epidemiologic studies had 
examined this issue.*’ 10 In about one-third of these 
studies there were statistically significant positive 
associations between passive smoking and lung cancer 
risk, whereas in another third there were positive but 
statistically non-significant relationships, and in the 
r em a inin g third the associations were minimal or non- 
eastern. Overall die association between passive smoking 
and lung cancer is highly significant and, for practical 
purposes, chance can be excluded as a possible explana¬ 
tion* On the basis of biologic plausibility and epidemi¬ 
ologic evidence, causality appears the most likely 
explanation of the empirical association, but this view 
has not been uniformly accepted. It has been suggested 
.that the association may reflect misdassificarion of 


Source: https://www.industrydocuments.ucsf.edu/does/hjyx0000 
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with a definite diagnosis of lung cancer formed the case 
scries. The hospitals included all three cancer hospitals 
in this area, the only hospital for chest diseases in Athens, 
and the three largest umvenfry general hospitals. Women 
were included when there was a positive histologic or 
cytologic examination or when bronchoscopy was con¬ 
sidered diagnostic of primary bronchogenic carcinoma. 
A total of 160 cases were identified. Controls were 160 
women hospitalized in the orthopedic departments of 
the same hospitals or the nearby hospital for orthopedic 
disorders, to which most accident cases from Greater 
Athens and the surrounding area are admitted. Controls 
were randomly selected from those admitted within a 
week after the identification or a corresponding case and 
had to be 35 yean of age or over. Among the control 
women, 102 had fractures and the remaining 58 had 
other traumatic or orthopedic conditions. 

AlJ cases and connols were interviewed in person in 
the hospital wards, as soon as a definite diagnosis was 
established, by one of five interviewers who each inter¬ 
viewed the same proportion of cases and controls. There 
were no refusals among cases but six were too ill to be* 
interviewed. Among controls, U were in a condition that 
did not permit interview, and three refused to partici¬ 
pate. in the interviews, patients were asked to indicate 
in detail their lifelong smoking histories, their exposure 
to passive smoking—from their husbands, from other 
household members and at work—as well as a number 
of other demographic, socioeconomic, and medical 
characteristics. Subjects were also asked to estimate the 
average frequency of consumption (per month, per week, 
or per day), before the onset of the present disease, of 
47 food items or beverage categories. These items were 
selected from an extensive list of 120 items, using the 
criterion dm the selected items should cover, collectively, 
more than $0% qf the intake of each of the energy-gener¬ 
ating nutrients as well as of vitamin A. This criterion was 
established on information from control groups in a 
number of case-control studies undertaken in Athens to 
explore die role of diet in the causation of cancer at 
various sites. 11 

Lifetime exposure to air pollution was controlled in 
the analysis on the basis of information about the lifelong 
residential and employment addresses of all subjects. The 
areas of residence and work were divided into five 
categories according to their estimated outdoor air-pollu¬ 
tion levels. For the Greater Athens area, air-pollution 
levels by borough were calculated on the basis of the 
mean yearly measurements (1983 - 85) of smoke and 
NO*. « recorded in 14 monitoring stations dispersed 
throughout the area. A line for zero air pollution was 
drawn at die highest points of the surrounding moun- 
rains. For each borough, the calculated air-pollution level 
was the average of the measurements of the three nearest 

16 


stations, or the cwo nearest and the zero air-pollution 
line, weighted by the inverse of the distance from the 
borough’s center to the measurement points. Boroughs 
were then divided into four categories, category 4 being 
the most polluted with daily smoke values frequently in 
excess of 400 pg/m* and category 1 being the less 
polluted with daily peak-smoke values rarely exceeding 
100pg/m 3 . Pm residences in rural or semi-urban areas 
(population less than 10,000) were considered as 
category 0, whereas past residences in other dries of 
Greece were classified in categories X or 2 according to 
the recorded or presumed levels of air polluriom Finally, 
for every individual, a rime-weighted sum was calculated 
assuming 40 houn per week working rime for individuals 
working outside the home. For housewives, their home 
residence formed the only basis for estimating their air- 
pollution exposure, When all subjects had their air- 
poilurion exposure assessed, they were distributed into 
four groups based on the marginal auartiles of the air 
pollution index distribution. Since it is possible that the 
hospital catchment areas are larger for cancer patients 
than for patients with minor fractures and traumas, the 
possible air-pollution associations were taken into account 
only in order to control for possible confounding 
(generated by either genuine causal effects or through 
selection forces), and not for assessment of causality. 

Among the 154 cases, 91 had been life-long non- 
smokers (less than 100 cigarettes in their lifetime); among 
them, 44 were diagnosed histologically (48%), 34 
cytologicaily (38%), and 13 (14%) through broncho¬ 
scopy. Among the 145 controls, 120 had been life-long 
non-smokers. The analysis was confined to life-long non¬ 
smokes. 

Three sources of passive smoking examined in the 
present study were: husband’s smoking; smoking of other 
household members; and exposure to smoking at work. 
Exposure to husband’s smoking was considered to scan 
at the rime of marriage or when die husband started 
smoking (whichever came second) and to end when the 
husband stopped smoking or died, or the couple 
separated (whichever came first). Change of husband was 
considered equivalent to change in husband’s smoking 
habits, whereas single women were considered as 
unexposed to husband’s smoking. Years of exposure to 
husband’s smoking and average number of cigarettes 
smoked daily by the husband were separately examin ed 
in the analysis. 

Exposure to the smoking of household members other 
than the husband was assessed by multiplying the yean 
a woman lived in each of her homes throughout her life 
with the number of smokers in the corresponding houK 
(excluding the husband) and by summing these produc 
terms. Subsequendy, all women were distributed ict( 
four groups: one containing those who had never bee: 

2023382529 
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exposed to passive smoking from members of chcir 
household; and chree consponding to the ceniles of 
increasing household exposure. Finally * exposure co 
passive smoking in the workplace was calculated as the 
rime-weighted sum of exposure to smoking ar work* the 
exposure being based on the number of smokers among 
people working in the same dosed space. 

From the 3 cmi-quanriraave food-frequency question¬ 
naire. energy intake and intakes of vitamin C and of 
vitamin A and its consuwcnts (Carotene and retinol) were 
estimated by multiplying the nutrient content of the 
selected portion size for each specified food item, by the 
frequency that the food was consumed, and a ddin g these 
estimates for all food items. Food-composition data were 
based primarily on values obtained from the University 
of Massachusetts Nutrient Data Base. 11 Analyses were 
also undertaken in order to examine food consumption 
(rather than nutrient brakes). Subjects were distributed 
into marginal quarries by total frequency of consumption 
of food items belonging to specific food groups (*.*., 
meats, fruits, and vegetables). 

Multiple logistic-regression models were used for the 
statistical examination and summarizanon of the data. 
In the analyses, a core model was used which included 
age (as a categorical variable in ten-year groups), years 
of schooling (quanritarively), and interviewer (four 
indicator variables). All confidence intervals shown are 
95% btervais. Analyses were done using the GLIM 
statistical package (Numerical Algorithms Group Inc., 
Release 3. 1973). 

Results 

Table 1 shows the distribution of cases and controls by 
selected demographic characteristics. There are no 
significant differences with respect to age, yean of 
schooling, current residence and occupation, even chough 
these variables were controlled for in subsequent multi- 
variate analyses. Table 2 shows the distribution of cases 
and controls by selected parameters of exposure to passive 

fnafcmg ts associated with increased nsk/bux the 
differences are not large enough » be in rerpretable 
without controlling for confounding eff ec ts . Table 3 
compares the distribution of cases and controls by lifidoog 
exposure to outdoor air pollution. The two distributions 
ere almost identical. Finally, in Table 4 the distribution 
of cases and controls by frequency of consumption of 
specified food groups and nutrients is presented. There 
» no dear or suggestive difference between cases and 
controls with respect co any of the indicated nutritional 
variables, except for cereals (? - 0.04) and fruits (P - 
0*11). The association with cereals ts positive but is not 
biologically«rcdible. is not supported in the literature. 


Ta bk i. Distribution of 9i oon-smokirig women with hmy cancer and 
120 oon-sraolring comparison women by selected demographic 
characteristics (percentages in parentheses) 


Characteristic 

Cases 

Controls 

P 

Age <50 yean 

50 - 59 yean 

60-69 years 

70- yean 

» (li.j) 

IB (19.8) 

27 (29.7) 

31 (34.1) 

17 (14.2) 

22 (18.3) 

31 (23.8) 
50(41.7) 

0.36 

Schooling < 1 year 

1-6 yean 

7* yean 

18 (19.8) 

53 (58.2) 

20 (22.0) 

27 (22.3) 

72 (60.0) 

21 (17.3) 

0.45 

Current residence 

Greater Athens 

Ocher urban 

Semi-urban 

Rural 

48 (52.7) 

U (12.1) 

7 (7 7) 

25 (27.3) 

67 (33.8) 

9 (7.5) 

9 (7.3) 

33 (29.2) 

0.99 

Occupation 

Ever employed 

Housewife 

67 (73.6) 

24 (26.4) 

80 (66.7) 

40 (33.3) 

0.88 

Marital status 

Ever married 

Single 

*3 (91.2) 

1 («•<) 

109 (90.8) 

11 (92) 

0.99 

l P value for linear trend. 




Table!. Distribution of 91 non-smoking women with lung cancer and 
120 non-sroolang comparison women by setened parameters of exposure 
to passive smoking (percentages in parentheses) 

Characteristic 

Cases 

Controls 

I* 

Husband’s smoking 
Ggirertts/day 
never smoked 

1-20 

21-40 

41 + 

26 (22.9) 

34 (37.8) 

22 (24.4) 

1 <M) 

46 (39-7) 

59 (33.6) 

U (19-0) 

9 (7.8) 

0.16 

Husband’s smoking 
Duration of exposure 
never smoked 
<20 years 

20-29 fOD 

30-39 years 

40+ yeas 

26 (28.9) 

13 (16.7) 

15 (16.7) 

17 (18.9) 

17 (18.9) 

46 (39.0) 

21 (174) 
20(169) 

13(12.7) 

16 (13.6) 

0.07 

Other household exposure 
None 

Low (Ur terole) 

Medium 

High (3rd textile) 

13 (16.7) 
29 (32.2) 

24 (26.7) 
22 (24.4) 

26(22.0) 

26 (22.0) 
r (22.9) 
39(33.0) 

0.60 

Exposure at work 

Housewife 

Minimal 

Some 

24 (27.0) 

52 (38.4) 

13 (14.6) 

40 (33 9) 

68 (57.6) 

10 (8-5) 

0.15 


*P value for linear trend. 
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Tabic J. Dtanbudoo of 91 oao-smoking women with lung oncer and 
120 non-smoking companion women by index of lifelong exposure 
co outdoor air pollution (percentages in parentheses) 


Air pollution index 


Cues 

Controls 

1m quanile: wxy low 
2nd quanilc: low 

3rd quartik: modrrarr 
4tb quarnk*. high 


32 (35.2) 
20 (22.0) 

18 (19.8) 
21 (23.1) 

43 (35.8) 
26 (21.7) 
22 (18.3) 
29 (24.2) 

f fbr linear scad - 0.99. 




Table 4. Distribution of 91 coo-smoking women with lung cancer and 
120 nonsmoking comparison women by approximate marginal quaroks 
or terriles of frequency of consumption of specified flood groups and 
du meets (percentages in parentheses; 

Food group 


Quant i« 


Pkx 

or nutrient 

1 (Low) 

2 

3 

4 (High) 

linear 

trend. 

Cereal* 

cases 

controls 

27 (29.7) 
a (35.S) 

16(17.6) 
34 (28 3) 

34 (37.4) 
33 (27.5) 

14 (15-4) 
10 (8.3) 

0.04 

Potatoes 

cases 

controls 

7 (7.7) 
14 (11.7) 

18 (19.8) 
27 (22.5) 

33 (38.2) 
57 (47.5) 

13 (14.3) 
22(18.3) 

0.57 

Sugars 

cases 

control* 

28 (30.8) 
*4 (36.7) 

24 (26.4) 
30 (23.0) 

26 (28.6'. 
il (25-8) 

13 (14.3) 
15 (12,5) 

0.40 

Pulks 

cues 

controls 

50 (54.9) 
81 (67.5) 

36(39.6) 
29 (24J) 

5 (3.3) 
» (8.3) 


0.26 

Vegetables 

cases 

27 (29.7) 
34 (28.3) 

22 (24.2) 
36(30.0) 

U (19.8) 
29 (24.2) 

24 (26.4) 
21 (17.33 

0.44 

Fruits 

cases 

controls 

35 (38.5) 
22 (18.3) 

19 (20.9) 
44 (36.7) 

15 (16.3) 
24(20.0) 

22(24.2) 

30(23.0) 

an 

Meats, fish, eggs 
case* 2d (23.6) 

controls 39 (32.3) 

23 (23.3) 
27 (22.5) 

21 (23.1) 
31 (23.8) 

21 (23.1) 
23 (19.2) 

0.57 

Milk aod milk products 
cases 21 (23.1) 

controls 27 (22. 3) 

29 (31.9) 
32 (26.7) 

16 (17.6) 
30 (25.0) 

2) (27.3) 
51(35.1) 

0.76 

Pats and oils 
cases 

controls 

25 (27.5) 
35(29.2) 

24(26.4) 
30 (25.0) 

33 (36.3) 
33 (27.5) 

9 (9.9) 
33 (18.3) 

0.66 

Cola 

cases 

control* 

70 (76.9) 
95 (79.2) 

10 (11.0) 
16 (13.3) 

U (12.1) 

9 (7.5) 


0.44 
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Tabic 4. continued 


Pood group 


Quamln 


Plot 

or nutrient 

l (low) 

2 

3 

4 (High) 

linear 

trend 

Other poo-akobolic beverages 
cases 44 (48.4) 30 (33.0) 

controls 69 (57.5) 26 (21.7) 

17 (18-7) 
25 (20.3) 


0.52 

Vitamin A 

controls 

23 (23.3) 
30 (23.0) 

21(23.1) 
32 (26.7) 

20(22.0) 
32 (26.7) 

27(29.7) 
26 (21.7) 

0.48 

Jteriool (preformed) 
cases 32 (24.:) 

control* 30 (25.0) 

23 (25.3) 
30 (23.0) 

21 (23.1) 
32 (26.7) 

25 (27.5) 
28 (23.3) 

0.72 

^-carotene 

eases 

controls 

25 (27.5) 
28 (23.3) 

19 (20.9) 
53 (27.5) 

20 (22.0) 
33 <27.5) 

27 (29.7) 
26 (21.7) 

0.68 

Vitamin C 

cases 

controis 

30(33.0) 
22 (18.)) 

16(17.6) 
38 (31.7) 

23 (25.3) 
29 (24.2) 

22(20) 

31(25.8) 

0.30 

Total energy 
cases 
controls 

23 (25.J) 
30 (25.0) 

25 (27.5) 
27 (22.5) 

18 (19.8) 
35 (29:2) 

25 (27.5) 
28 (23.3) 

0.93 


is not particularly marked, and may well be explained 
by die multiplicity of comparisons made; it was not 
further explored. By contrast, the negative association 
with consumption of fruits is biologically credible given 
their high content of vitamin C and some carotenoids, 
and has been found in many other studies. Among the 
non-associations, coal energy intake deserves par ti cu la r 
mention because it indicates that, in quantitative teens, 
there is no differential dietary reporting between cases 
and controls. 

The association of lung cancer with exposure to passive 
smoking through marriage to smoking husbands was 
further examined by multiple logistic regression. 


controlling for age, yean of schooling, and interviewer. 


«« 59/The effect of the average number of 

ciga ret tes smoked daily by the h usb a n d and the duration 
of marriage to smoken were evaluated in two different 
models, controlling for the same core variables as above 
and introducing, alternatively, the daily number of 
cigarettes and the duration of marriage as quantitative 
terms interacting with the smoking status of the hus b and 
(the ‘gate’ device). ,J - 1 ‘Theton*cancerriskimooff noo-“ 
smokeainesajed fejdffe.&vjeveti-ld'yiao of exposure 
p nuawnfl s smo king and, by_o% lot every additional j 
“'.These estimates are low 


i 
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die smoking sums of che husband is validly ascouined. 
the quantitative aspects of the exposure are difficult to 
assess accurately. 

g f >.7or ©odds were used ro assess the effects of 
exposure ro tobacco smoking by ocher household mem¬ 
bers or at the workplace. The results were qualitatively 
ginilar to those presented in Table 2. There was no 
ev idence of any effect from exposure to smoking of other 
household members, whereas the effect of exposure to 
passive smoking at work was very small and not statist* 
ically significant (the HR between extreme quardies was 
1.08 (0.24 - 4.87)). Controlling for air pollution had no 
effect on any of the multivariate analyses. 

Table $ shows multiple logistic icgression-denved RR 
for lung cancer among non-smokers between extr em e 
quartiles of selected food groups and nutrients. The RR 
estimates arc adjusted for age, years of schooling, 
interviewer, and total energy intake. There ts little, if 
any. confounding between the two indicated food groups 
(vegetables and fruits) or among the three indicated 
nutrients. Therefore, the data suggest that foies, bur not 
vegetables, protect against lung cancer, and that vitamin 
C alone can nor explain all or most of the protective effect 
associated with fruit consumption. There is also evidence 
that retinol (preformed vitamin A), far from being 
protective, may actually be associated with an increased 
risk for lung cancer in this series. 

Finally, exposure to husband’s tobacco smoking, and 
fruit consumption, were simultaneously introduced in 
another model (together with age. yean of schooling, 
interviewer, and total energy intake) ro explore whether 
the passive smoking effect is confounded by inadequate 
inrake of foies, and vice versa. There is no such evidence. 
In fact, the RR associated with exposures to husband's 
tobacco smoking increased from 1.92 to 2.11 and the 
relative risk associated with high vs. low consumption of 
fruits decreased from 0.35 to 0.27. Introduction of r r m 
to the last model had no effect whereas the study was 


llkj Mmil to allow meaningful isscaamcm. of imciauivc 
effects, if any. 

The last model was also applied separately for adeno¬ 
carcinomas, on one hand, and for squamous, small* and 
large-cell carcinomas, on the other, using in both in¬ 
stances the total set of controls. The results arc shown 
in Table 6. It appears tfaar the effects of passive smoking 
are more evident for squamous small- and large-cell car¬ 
cinomas taken together, than for adenocarcinomas, 
although the difference is not stamurally significant. On 
foe contrary, foe nutritional factors) associated with fruit 
consumption appear to be equally strong in both groups. 

Discussion 

Three major reports have concluded that foe existing data 
strongly support a causal relation between passive 
smoking and lung cancer. ;4 " 16 There have been also 
more chan 10 epidemiologic studies assessing foe role of 
nutrition in foe etiology of lung cancer. In a critical 
review, Willett* 7 summarized foe evidence as being 
remarkably consistent in suggesting an inverse association 
between carotenoid sources of vitamin A and the risk of 
foe disease. Since both exposure to passive smoking, and 
a diet poor infruit and vegetables, may reflecr inadequate 
health education, it is conceivable, that each of foe two 
factors coula confound foe relation of foe other to foe 
risk of lung cancer. The p rese nt $mdy suggests foai this 
ts nqt^foc case;jc^rffetTofpassive smokmgsEd diet 
appearco be independent. Residual confounding on the 
basis of a conceivable association between husband’s 
smoking of high tar (rather than low tar) cigarettes and 
inadequate fruit intake by his wife is unlikely, because 
high- and low-car cigarettes confer similar exposures in 
foe context of passive smoking (tar intake depends 
primarily on foe filter used). Furthermore, the special 
effort to exclude cx-smokers from foe study of lung cancer 
among non-smokers provides assurance foar foe results 


Tabk 5. Muinpie iogaoc rsgfeatorvdcmcd relative risk zot rung cancer 
among non-smokers between carcase quamles of reacted £ood group* 
or nutrient* 


Food group or 
mi extent 

lidsuTc risk 
between extreme 
quartiles 1 

Confidence 

mcemi 1 

P value 

^•CuoRQe 

1.01 

0.C4-1.V) 

0.96 

letifioi (pte&rmrd) 

1.31 

0.98-1,7* 

0.06 

Vitamin C 

0.67 

0.42-1.05 

o.o$ 

Vegetables 

1.09 

0.44-2.68 

0.86 

Fruit* 

0.33 

G.13-0.S6 

0.02 


‘‘Comrollmg tor age. years of spooling, interviewer, and totai energy 
intake. 


Table 6. Me&ptc loghaC fcgtcsioe-^cxivcd tekctec ritk <95% 
confidence imara ir) lor lung carxcr by batologic type among non* 
smokers according to husband** tobacco smoking sol cur, sod ro high 
p*. lo« quorate or suit consumption* 


Histological type* 

Husband smoker 
er. noo-smoker 

Fruiss consumption 
high «. low quaraJe 

All lung cancer 


*0.27(0.10-0.74) 

Adenocarcinoma* 

2.04 (0t98 -4.24) 

0.22(0.07-0.7}) 

Squamous, small*/ * 



hrge*ccU 

2.58 (0.88-7.57) 

0.24 (0.04 - l.*) 


•Controlling for age. yean of schooling, interviewer, sad tool energy 
intake. 

*For i J of the *H case* histologic type was not available. 
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of passive smoking do nor reflect bias generated from 
misciassificarioG of ex-smokers among the non-smokers. 

The present study has advantages and disadvantages. 
Ail women were interviewed in peson by medically 
qualified interviewers in the hospital wards; there were 
very few refusals* and most of the lung cancer cases were 
histologically or cytologically confirmed. However* the 
study is a hospital-based case-control investigation, and 
the possibility of selection bias cannot be excluded. 
Nevertheless, the parddpadng hospitals admit more than 
one-half of the lung cancer cases and accident patients 
hospitalized in the Greater Athens area; cases and 
controls were very similar with respect to the demographic 
and socio-economic characteristics examined; the RR 
linking active smoking to lung cancer (3.3) in women 
is very similar to the corresponding estimates derived 
from ocher larger studies; 1 * and the air-pollurion 
findings in the present study, suggesting thar there is 
no association between air pollution and lung cancer risk, 
are in line with the collective evidence in the inrerrurional 
literature. 19,20 The appropriateness of using patients 
with fractures and other traumatic conditions as controls 
may be questioned on the basis of a postulated associ¬ 
ation between diet and osteoporosis and the well-known 
link between alcohol intake and risk of accident. The link 
between diet and osteoporosis is tenuous, however, and 
there is no evidence that increased intake of fruit or 
vegetables can lead to osteoporosis or increase the 
probability of a traumatic lesion through another 
mechanism. There is also no reason to believe thai alcohol 
intake deserves important consideration in studies of 
mostly elderly Greek women, and there is no obvious 
link between high alcohol intake on the one hand, and 
low exposure to passive smoking or high intake of fruits, 
on the other. 

The association between diet and lung cancer has been 
exhaustively and critically reviewed by Willerr. 17 It 
appears thar physiologic considerations and some results 
from animal studies have pointed to vitamin A as a 
possible protective factor against several tumors, in 
part icu la r lung cancer. Most of the epidemiologic studies, 
however, provide no evidence that retinol plays an 
important role in the etiology of lung cancer, whereas 
the majority of these studies indicated thar a high intake 
of fruits and vegetables is inversely related to the 
occurrence of the disease. 17 It has been assumed initially 
chat the effect of fruits and vegetables could be explained 
through their high content of carotenoids, some of which 
are eventually converted into vitamin A. However, 
carotenoids may have other actions that are not shared 
by vitamin A - notably quenching sing la oxygen and 
free radicals chat could otherwise initiate harmful 
biochemical reactions like lipid peroxidation. 21 Gradu¬ 
ally, a consensus has begun to develop that carotenoids 


(and in particular, beta-carotene) are important 
themselves rather than as precursors of vitamin i 
Although this view is certainly compatible with tl 
empirical evidence which strongly suggests thar fruits ar 
vegetables protect against lung cancer, it is not the on 
credible hypothesis. As Wiilecr 17 and other authors ha 
warned, it is possible thar other components of cena 
fruits and vegetables, such as carotenoids unrelated i 
vitamin A, or indole compounds, 22 are the protean 
factors). The findings of the present study point rowan 
this alternative interpretation of the overall evident 
They indicate that fruits, rather chan vegetables, are ri 
important protective facron and chat their effect, if rea 
is mediated neither through bcta-carocene. nor cxclu 
iveiy through vitamin C. 

It is possible, of course, that the results of this stud 
notwithstanding their statistical significance, are due i 
chance. It is also true chat the utilized scmi-quanricach 
food-frequency questionnaire was limited to only 47 foe 
irems and chat the available nutrient database was nc 
specifically developed to represent the Greek dietai 
intakes. Nevertheless, both issues cannot readily explai 
the partem of associations seen in Table 5. Fuxthermon 
these findings are compatible with the relatively la 
incidence of lung cancer in the Greek population - 
population with the highest per capita tobacco cor 
sumption in the world, but with a very high fru 
consumption as well. 2 * 

The findings of this study with respect to passiv 
smoking and histologic type are compatible with finding 
previously reported. It is now accepted that active smoi 
ing causes all histologic forms of lung cancer but the 
the association is weaker for adenocarcinoma. 24 Passiv 
smoking has been linked to adenocarcinoma 6,25 as we. 
as to other forms of lung cancer, 5,4 but the associario 
has been demonstrated less consistently for th 
former. 26-27 On the contrary, the dietary associario 
noted in the present study does nor appear to depen 
on histologic type, in line with the evidence emergin 
from other. 26 though not all, 17 previous studies. 
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Sobue, T., Suzuki, R., Nakayama, N., Inubuse, C., Matsuda, 

M., Doi, 0., Mori, T., Furuse, K., Fukuoka, M., Yasumitsu, 

T., Kuwabara, O., Ichigaya, M., Kurata, M., Kuwabara, 

M., Nakahara, K., Endo, S. and Hattori, S., "Passive 
Smoking Among Nonsmoking Women and the Relationship 
Between Indoor Air Pollution and Lung Cancer Incidence- 
- Results of a Multicenter Case Controlled Study," Gan 
to Rinsho 36f3): 329-333, 1990 (translation). 

This case-control study involved 120 hospitalized female 
cases and 519 hospitalized controls in Osaka, Japan. The authors 
attempted to elucidate lung cancer risk factors in nonsmoking women, 
with a focus on "elements in the everyday environment" rather than 
on occupational exposures. ETS exposure was assessed by 
questionnaire; only "yes/no" exposure categories are reported (e.g., 
there are no RRs calculated for intensity or duration exposure 
proxies). 


Statistically nonsignificant RRs of 0.94 (95% Cl 0.62- 
1.40) for husband's smoking and of 1.45 (95% Cl 0.94-2.23) for 
smoking by other members of the household (usually children) were 
reported. For childhood exposure, a statistically nonsignificant 
OR of 1.71 (95% Cl 0.95-3.10) was reported for maternal smoking; 
for paternal smoking, a statistically significantly reduced risk 
(RR = 0.60, 95% Cl 0.40-0.91) was reported for a univariate 
analysis. 

The relationships of various types of room heaters to 
lung cancer were considered. No significant relationships were 
reported for unvented stoves using gasoline, gas, coal, charcoal 
briquettes or wood; or for braziers, clay charcoal stoves, or foot 
warmers using charcoal. The data suggested that past use of straw 
or wood as a cooking fuel may be a risk factor for lung cancer 
among nonsmoking women (for use at age 30, RR = 1.90, 95% Cl 1.09- 
3.30; at age 15, RR = 1.33, 95% Cl 0.87-2.02). 
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Sobue*l r T., R. Suzuki*l, N. Wakayama*!, C. Inubuse*l, M. 
Matsuda*2, O. Doi*3, T. XoriM, K. Furuse*5, M. Fukuoka*6, T. 
Yasumiteu*7, 0. Kuvabara*8, K. Ichigaya*9, M. Xurata*lO, M. 
Kuwabara*ll, X. Nakahara*12, S. End©*13, and f. Hattori*13: 
PASSIVE SHOXXNd AKONO NON8HOXIN3 WOKEN AND THE RELATIONSHIP 
BETWEEN INDOOR AIR POLLUTION AND LUNO CANCER INCIDENCE—RESULTS 
OP A MULTICENTER CASE CONTROLLED STUDY• Can to RinshO, Vol. 36, 
No. 3, pp.329*333. 1990. 

Introduction 

According to the 1987 population dynamics statistice 
compiled by the Ministry of Health and Welfare, the age-adjusted 
mortality of lung cancer in both men and women is the second 
highest (after stomach cancer) among cancer mortalities’’. The 
age-adjusted mortality in stomach cancer has been steadily 
declining since I960, while that of lung cancer has been rapidly 
increasing during the same period. If this trend continues, the 
ranXing of these mortalities will be reversed by the year 3000 2) . 


*1 Survey Section, Osaka Prefectural Adult Disease Canter. 

*3 Department of Internal Medicine, Osaka Prefectural Adult 
Disease Center. 

*3 Department of Surgery, Osaka Prefectural Adult Disease Center. 
*4 Department of Surgery, National Sanatorium xinki central 
Hospital. 

*5 Department of Internal Medicine, National Sanatorium Xinki 
Central Hospital. 

*6 Department of Internal Medicine, Osaka Prefectural Habikino 
Hospital. 

*7 Department of Surgery, Osaka Prefectural Habikino Hospital. 

«8 Department of Internal Medicine, National Sanatorium Toncyama 
Hospital. 

*9 Department of Respiratory Diseases, Osaka Red Cross Hospital 
•10 Department of Thoracic Surgery, xitano Hospital. 

•11 Department of Respiratory Diseases, Xansai Denryoku Hospital. 
*12 The First Department of Surgery, Osaka University School of 
Medicine. 

*13 The organization to Eliminate Lung Cancer from Osaka. 
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For risk factors to explain this rising incidence of lung cancer, 
smoking is cited first. Zn Japan, the incidence of smoking among 
men has been declining in recent years but it was reported to be 
95% in 1988 3> , a rate considerably higher in comparison to the 
incidences in the western world. Thus the promotion of an 
antismoking policy is considered to be necessary. Although the 
incidence of smoking has recently been increasing among young 
women, it was reported to be mere a 9% S) in 1*88, a figure much 
lover than those In western societies. To reflect this situation, 
the population-attributable risk of lung cancer due to smoking is 
711 in men and only 28% in women 45 . Zn other words, it is 
suggested that risk faotors other than smoking exist in the 
development of lung eaneer among women. 

In the past, for risk factors other than smoking that cause 
lung cancer to develop, studies have been conducted with a major 
focus on occupational exposure. Zn women, however, it is 
necessary that studies on exposure to various elements in the 
everyday environment supersede the investigation of the effects 
of occupational factors. However the relative risk of these 
elements in everyday environment is expected to be comparatively 
small. Thus it is necessary to inolude as many cases of lung 
cancer among nonsmoking women as possible for the analysis. 

The purpose of the present study is to elucidate the risk 
factors of lung cancer among nonsmoking women. Therefore the 
status of passive smoking and the relationship between indoor air 
pollution and the development of lung cancer were investigated, 
using the data from the case-controlled studies conducted jointly 
by a number of health facilities. It should be noted that the 
study uses data colleoted up to the end of March 1989 J thus the 
figures may be different in the final section of the report which 
is scheduled for the coming year. 

1. Subjects and Method. 

The "Organization to Eliminate Lung cancer from Osaka" 55 , 
with the participation of s major hospitals in Osaka specializing 
in the treatment of lung cancer, has been conducting a hospital- 
based case-controlled study since January 1985. Among the 
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patients newly admitted with a diagnosis of primary lung cancer, 
658 sen and 193 women were registered by the end of March 1989. 
only 23 out of these €58 sen (3.5%) were lifetime nor.saokers. 
Among the 193 female patients, however, 120 (62%) were 
nonsmokers. The present analysis was limited to these nonsmoking 
female patient9. Of the lung cancers in these nonsmoking women, 
78% were classified ae adenocarcinoma. 

For control, 519 nonsmoking female patients were selected 
from those newly admitted to the same hospitals with a diagnosis 
other than lung cancer. Heoplastic diseases were the predominant 
diagnosis (85%) of these patients. Breast cancer (240 cases) was 
the most common, followed by stomach cancer (63 cases). For the 
analysis, the ages criteria at the time of admission was set from 
40 to 79 years for both the lung cancer patients and control. 

The information on smoking and indoor air pollution was 
obtained from a questionnaire, filled out by the patients, which 
was distributed and collected at the time of admission. Any 
questionabla responses concerning the present analysis were 
excluded from tabulation. Medical information such as 
histological type of cancer was obtained from attending 
physicians. The age-adjusted odds ratio and 95% confidence level 
were computed by the Mantel-Kaenszel method using the PROC FREQ 
of SAS 6> . Factors with an estimated value of the odds ratio over 
1.5 or below 0.67 were selected and subjected to a logistic 
regression analysis using PROC LOGIST of SAS 7 *. 

2, Results 

Table 1 shows an age-adjusted odds ratio where the 
population was divided into those with smoking husbands and other 
members of the family who were smokers. The table was prepared to 
find the effects of passive smoking on lung cancer in adults 
(prior to hospital admission). The odds ratio when the husbands 
were smokere was almost 1 (0.94), while smoking by other members 
in the household raised it to 1.45, indicating a slight increase 
in risk. Most of the other smoking members in a household were 
children. 

To find the effects of passive smoking during early 
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childhood, th« age-adjusted odds ratios vere computed when 
fathers, mothers, or other members of the household vere smokers. 
The results are shown in Table 2. When fathers vere smokers, the 
odd 9 ratio of passive smoking vas 0.60, with a significant 
reduction in risk. When mothers vers smokers, ths odds ratio was 
eemputsd to be l.?l. The risk rose in this Instance but the 
change vas not significant. The odds ratio for smoking by ether 
members of the families vas computed to be 1.13. 

Table 3 shows the effects of using room heaters (which may 
be a cause of indoor air pollution) on the development of lung 
cancer as an age-adjusted odds ratio. The ratio vas computed 
separately for eaeh age category vhen the beater was in use. For 
heating facilities which may be the cause of indoor eir pollution 
the following vere included: unvanted stoves using gasoline, gas, 
ooal, charcoal briquettes, or voodj or a brazier, clay charcoal 
6tove, or foot warmer which burns charcoal or briquettes. Air 
conditioners, stoves vith vents, electric stoves, and electric 
foot varmars vere excluded from the study. Odds ratios ware 
computed in relation to the use of these sources of pollution at 
each age level vhen the heaters vere used. As shown in Table 3, 
the ratios vere near 1 for each age level, shoving no significant 
relationship. 

The effects of using foot varaers (burning charcoal, small 
briquettes, or round briquettes for the source of heat vhen 
sleeping) on the incidence of lung cancer vere studied and 
expressed as an age-adjusted odds ratio in Table 4. These ratios, 
shown by age level, vere near l for all ages, indicating no 
significant relationship. 

Kext, age-adjusted odds ratios vere computed for ths effects 
of using straw or wood for cooking on the development of lung 
cancer (Table 5)■ Again, the ratios vere computed for each group. 
The ratio vas 1.33 when the fuel vas used at age 15 and 1.90 when 
used at age 30, with the latter shoving a statistical 
significance. All the patients who had been using straw or vood 
for cooking at age 30 had also used the same fuel at age 15. 
Therefore the odds ratio computed at age 10 vas interpreted to 
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express the effect of long-term exposure to this source of 
pollution. None of the patients was still using straw or wood as 
a source of cooking heat. 

In these analyses, the odds ratios for the following 3 
situations were computed to be over 1.5 or less than 0.67i 
smoking by father or mother when the patient was young and the 
use of straw or wood as the source of cooking heat at age 30. 
Using these 3 situations as variables, the odds ratio was 
estimated using a logistic regression model (Table «). It was 
found that only the use of straw or wood as the source of cooking 
heat at age 30 shoved a statistical significance. 

3. Discussion 

The results of the present study suggested that the use of 
straw or wood as a cooking fuel in the past is a risk factor in 
tha development of lung cancer among nonsmoking women. Gao, et 
al. w investigated women in Shanghai and reported that the use of 
rapeseed oil raises the risk of lung cancer by 40%. In the same 
report, the use of cooking fuel (coal, city gas, end wood) did 
not increase the risk. Koo, et al. ,) conducted a study on women 
residing in Kong Korig end reported that among cooking fuels, the 
use of petroleum increases the risk of lung cancer while the risk 
is lower when propane gas (LPG) is used. However they added that 
these effects are relatively insignificant. KacLennan, et al. 10> 
conducted a study on Chinese women in Singapore end reported that 
there was no difference with respect to the risk of lung cancer 
when wood or charcoal used as cooking fuel was compared against 
petroleum and gas. The subjects of these studies were all Chinese 
women. Xn addition, exposure was based on whether the subjects 
ever used the fuel in question at all in the past or whether they 
ere currently using it. Such criteria say not necessarily reflect 
past exposure accurately. Furthermore there is a possibility that 
those who were classified as "not exposed" may actually have been 
substantially exposed. If these possibilities are taken into 
consideration, the results of these studies do not necessarily 
contradict ours. 

No subjects currently use straw or wood for cooking fuel so 
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V« could not institute a policy of primary prevention of lung 
cancer in relation to this practice. However the finding is 
considered significant in suggesting that some factor(s) closely 
related to our daily lives may be recognized as risk factor(s) 
for lung cancer that appears 10 or 20 years later. 

No statistical significance vas obtained from the effect of 
maternal smoking when the subjects vers young.||oV*ver the / 
estimated odds ratio vas high (1.79) and ths power to detect the" 
Significant difference from the cases of the present study was 
computed to be 56%V Therefore further studies with a larger 
number of subjects are considered necessary. As for the short¬ 
term effect of maternal smoking on the health of children, Tager, 
et al. m reported that the respiratory function vas depressed in 
children when parents were smokers and the tendency vas 
exaggerated when the mothers were smokers. Wu, et al. 12) conducted 
e case-controlled study on white women in Los Angeles but they 
failed to find a significant relationship between lung cancer and 
maternal smoking. In Japan, Shimizu, et al. m reported an odds 
ratio of 1.6 for maternal smoking in relation to lung cancer in 
women. 

In the present study, the risk of lung cancer from paternal 
smoking va9 significantly reduced in a single variate analysis 
but the results of a multivariate analysis vers not significant. 
Compared with the mother, the time a child spends with her father 
is expected to be short; and the tendency towards e decline in 
risk ie believed to be due to some confounding factor (such as 
sooial class). 

For the effect of passive smoking during adulthood, the 
present study focused on smoking by husbands but no significant 
correlation with lung cancer vas established. In Japan, 
Hirayama 14> , end Aklha, et al 15> found a significnat relationship 
between the two but Shimizu, et el. t3) did not. blot, et al. u> 
conducted a meta analysis based on epidemiological data 
throughout the world and estimated that husbands » smoking raises 
wives' risk for lung cancer by 30*. The 95% confidence range of 
the odds ratio in the present study is 0.62 to 1.40 and includes 
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1.30 within but a clear cut conclusion could not be drawn from 
such an uncertain risk factor. The present study also indicated 
that the effect of smoking by other members of the household, 
rather than by husbands, tends to be store significant. Shimizu, 
et al. u> reported that smoking by fathers-in-lav who lived in the 
same households has a more significant affect than that by 
husbands. 

She analysis in the prasent study failad to show an increase 
in the risk of lung cancer in relation to the use of heating 
equipment. For the use of various heating devices, Leung 171 
reported that the use of petroleum stoves raised the risk of lung 
cancer among women in Bong Kong. Zn Japan, however, Shimizu 181 
conducted a case-controlled study in Nagoya in vhieh no increase 
in the risk of lung cancer was recognized in association with the 
use of petroleum stoves. 

The most serious problem inherent in the methodology of the 
present study is a large number of cancer patients (espeolally 
those with breast cancer) included In the control. Both the cases 
and oontrol were nonsmokers and there have been no reports on the 
relationship betwean the exposure factor—the subject of the 
present analysis—and cancer involving other organs. Therefore 
inclusion of a large number of cancer patients is not considered 
to present a serious problem. However dominance by a single 
clinical entity (breast cancer in this instance) is not desirable 
in view of the nature of the control. 

The authors plan further studies using a larger number of 
patients and an Improved analysis of the control. 

The authors express their gratitude to Dr. Banal (Osaka 
Adult Disease Center) who prepared the original fora of the 
questionnaire for the present survey under the guidance of Dr. 
Muir (XARC). 
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Table 1. Odds Ratio of Passive Smoking in Adulthood (before 
Hospitalization) 

Lung._Canc er/Control Odds Ratio* 




(95% Confidence 
Level) 

Smoking by Husband 

no 

56/229 

1.00 

yes 

64/200 

0.94(0.62-1.40) 

Smoking by Other Heaters 

no 

77/384 

1.00 

yes 

43/135 

1/45(0.94-2.23) 


* Adjusted by age at hospital admission. 


Table 2. Odds Ratio of Passive Smoking during Childhood 



Lung-Cancer/Control 

Odds. Patio* 

(95% Confidence 
Level) 

smoking by Father 

no 

47/144 

1.00 

yes 

73/375 

0.60(0.40-0.91) 

Smoking by Mother 

no 

102/473 

1.00 

yes 

18/46 

1.71(0.95-3.10) 

Smoking by Other Kembers 

no 

93/416 

o 

o 

• 

H 

yes 

25/103 

1.13(0.69-1.87) 


* Adjusted by age at hospital admission. 
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Table 3 . Odds Ratio When Keating Equipment Which Kay Be The 
Cause of Indoor Air Pollution is Used—Observation 
in Relation to the Age When the Equipment Was Used 
use of Equipment Luna Cance r/Control M*?,. Bat la* 

(95% Confidence 
Level} 

At Age 15 


not used 

37/150 

1.00 

used 

83/369 

0.94(0.60-1.45) 

At Age 30 

not used 

45/312 

1.00 

used 

75/307 

1.09(0.72-1.65) 

At Present 

not used 

65/289 

1.00 

used 

55/230 

1.07(0.71-1.60) 

• Adjusted by age at admission. 


Table 4. Odds Ratio Whan Foot Warmers Were Used During 

Sleep—observation at Each Age Level 

Use of .the ..Equipment 

Luno Cancer/control 

Odds Ratio* 

(95% Confidence 
Level) 

At Age 15 

not used 

76/327 

1.00 

used 

44/192 

0.97(0.64-1.47) 

At Age 30 

not used 

95/429 

1.00 

used 

25/90 

0.89(0.53-1.51) 

At Present 

not used 

119/514 

1.00 

used 

1/5 

0.67(0.09-4.99) 


* Adjusted by age at hospital admission. 
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Table 5. Odds Ratio When Straw and Wood Are Used for Cooking 
Fuel 

Pse of the Fuel Luna,Cancer/Control Ptffa.Pftyifl* 





(931 Confidence 
Level) 

At 

Age IS 




not used 

48/232 

1.00 


used 

74/247 

1.33(0.87-2.02) 

At 

Age 30 




not used 

94/449 

1.00 


used 

28/ 30 

1.90(1.09-3.30) 

At 

Present 




not used 

123/319 

- 


used 

0/0 

wm 


* Adjusted by age at hospital admission. 

Table 4. Age-Adjusted Odds Ratios for Maternal and Paternal 
Smoking during Childhood; and the Use of straw and 
Wood as a Cooking Fuel at Age 30, Calculated by 
Logistic Regression Analysis 

Factors odds Patios f95* Confidence Level) 

Maternal Smoking During Childhood 1.82(0.98 - 3.37) 

Paternal Smoking During Childhood 0.70(0.43 - 1.16) 

Use of Straw and Wood as cooking 

Fuel at Age 30 1.78(1.02 - 3 . 10 ) 


10 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 


2023382546 



References 

1) compiled by the Statistical Information Section, 
Secretariat of Minister of Health and Welfare: 1987 Statistics on 
Population Dynamics, Association of Health Statistics, 1989. 

2) Tominaga, H., Birose, X., t T, Kuroiva: Prospect of 
cancer mortality in Japan. Gan to Xagakuryoho, 16:101-111, 1989. 

3) Public Information Section, Secretariat of the Frime 
Minister's Office: Survey on public attitude toward health and 
sacking problem, Sorifu, 1989. 

4 ) Sobue, T. f at al.i Relationship between cigarette saoking 
and histologic type of lung cancer, with special reference to sex 
difference. Jpn. J. Clin. Oncol., 18: 9*13, 1988. 

5) Sobue, Suzuki, JU, Hattori, S., et al.: Lung cancer 
data bank, Publication by the Organization to Eliminate Lung 
Cancer from Osaka, 13: 14-17, 1985. 

6) SAS Institute, Inc.: SAS User's Guide: Statistics, 

Version 5 Edition, Gary, NC, 1985. 

7) 6AS Institute, Inc.t SUGX supplemental Library User's 
Guide Version 5 Edition, Gary, KC, 1986. 

8) Xoo, L.C., et al.: Do cooking fuels pose e risk for lung 
cancer?: A case-controlled study of women in Hong Bong. Eeol.- 
Dis., 2: 255-265, 1983. 

9) Gao, Y.T., et al.: Lung cancer among Chinese vonen, Jnt. 
J. cancer, 40: 604-609, 1987. 

10) MacLennan, R., et el.: Risk factors for lung cancer in 
Singapore Chinese, A Population with high female incidence rates. 
Int. J. Cancer, 20: 854-860, 1977. 

11} Tager, Z. B., et al.: Longitudinal study of the fffecte 
of maternal smoking on pulmonary functions in children. K* Engl. 
J. Med., 309: 699-703, 1983. 

12) Wu. A., et el.: Smoking and other risk factors for lung 
cancer In women. JNCI, 74: 747-751,, 1985, 

13) Shimizu, H., Korlshita, M., Mixuno, X., et al.: Case- 
controlled study of lung cancer in women. Haigan, 27: 582, 1987* 

14) Hirayama, T.: Nonsmoking wives of heavy smokers have a 
higher risk of lung cancer: a study from Japan. Brit. Med. J., 

11 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 


2023382547 



282: 183-115, 1981. 

15) Akiba, 9,, at al.: Passive smoking and lung cancer among 
Japanese women. Cancer Res., 46: 4804*4807, 1986. 

16) Blot, W. 3,, et al.» Passive smoking and lung cancer. 
JNCI, 77* 993-1000, 1986. 

17} Leung, J. S. K.* Cigarette smoking, the kerosene stove 
and lung cancer in Bong Kong. Brit. J. Lis. Chest. 71: 273*276, 
1977. 

IS) Shimizu, B.i ease-controlled study of lung oancer 
classified according to histological types, Haigan, 23: 127-137, 
1983. 


12 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 


2023382548 



5 


28 



Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 


2023382549 




Wu-Williams f A.H., Dai, X.D., Blot, W. , Xu, Z.Y., Sun, 

X.W., Xiao, H.P., Stone, B.J., Yu, S.F., Feng, Y.P., 
Ershov, A.G., Sun, J., Fraumeni, J.F. and Henderson, 

B.E., "Lung Cancer Among Women in North-East China," 
British Journal of Cancer 62: 982—987, 1990. 

This case-control study (965 cases, 959 controls) 
includes female lung cancer cases from Shenyang and Harbin, 
northeast China, two industrial cities with particularly high rates 
of lung cancer. The sample was composed of 518 cases and 555 
controls from Shenyang and 446 cases and 404 controls from Harbin. 
[The Shenyang females may be the same sample used by Xu, et al., 
1990.] Age-matched neighborhood controls were chosen using a 
randomized procedure. Cytological confirmation was available for 
74% of the cases. The questionnaire utilized covered such areas 
as demography, active and "passive" smoking, lifetime residential 
and occupational histories, diet, heating and cooking practices, 
personal history of lung disease, family history of tuberculosis 
and lung cancer, and reproductive factors. The authors reported 
that cigarette smoking was a major risk factor for lung cancer. 

The RR calculated for spousal smoking was statistically 
significantly negative (RR = 0.7, 95% Cl 0.6-0.9, p < 0.05); the 
sample size was 343 cases and 515 controls. Workplace ETS exposure 
was reported to have a RR of 1.1 (95% Cl 0.9-1.6) for nonsmokers. 

RRs for lung cancer in the range of 1.1-1.6 were reported 
for exposure to air pollution from coal-burning stoves, "kang," or 
other indigenous heating devices. Elevated risks were also 
associated with deep frying (e.g., two or more times per month, RR 
= 2.1, 95% Cl 1.5-2.8) and with eye irritation during cooking. 
Statistically significant increased risks were reported for 
employment as a smelter worker (RR = 1.5, 95% Cl 1.0—2.1). and for 
occupational exposures to coal dust and to smoke from burning fuel. 
Personal history of lung disease (RR 1.5, 95% CX 1.2—1.8) and family 
history of tuberculosis (RR « 1.6, 95% Cl 1.2-2.1) and lung cancer 
(RR = 1.8, 95% Cl 1.1-3.0) were associated with increased risk as 
well. There was no protective effect of intake of carotene-rich 
vegetables; however, overall carotene intake was high in this 
population. 
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A H Wu- Williams', X.D. Dai\ W. Blot 5 , Z.Y. Xu 4 , X.W Sud\ H.P. Xiao 4 , BJ. Stone 5 , 
S F. Yu\ Y.P. Feng 4 , A.G. Ershow 5 , J. Sun 4 , J.F. Fraumeni Jr 5 * B.E. Henderson 1 


h.nattmmt of Pmenuet Medicine. University of Southern California School of Medicine. Lot Angeles, CA 90033. USA: 
\iJnonalCancer Institute. Bethesda. MO 20093. USA. 'Harbin Medical School. Harbin. Heilongjumg Province. 

People s Republic of China: and 'Liaoning Public Health and Anti-Epidemic Station. Shenytmg. Liaoning Province. 

People s Republic of China. 


Summary A cm -control study of lung cancer involving interviews with 963 female patients and 959 controfc 
in Shenyang and Harbin, two industrial cities which have amoog the highest rates of lung cance r m China, 
rrvcakd that cigarette smoking is the main causal factor and accounted for about 35V* of the rumours among 
women. Although the amount smoked was low (the cases avenged eight agamies per day), the percentage of 
smokers among women over age 30 in these cues was nearly double the nauooaJ average. Air pollution from 
coal burning stoves was implicated, as mks of lung cancer increased la proportion to yean of exposure to 
Kang' and other heating devices indigenous to the regioo. la addiooe. the Dumber of meals cooked by deep 
frying and the frequency of smokmeas during cooking were associated with nsk of lung cancer Mom 
than controls reported workplace exposures to coal dust and to wnoka from burning fuel. Elevated risks were 
observed foe smelter workers and decreased rub for textile workers. Prior chrome bronchitis,emphysema, 
pneumonia, and recent tufacrcukata contributed significantly to lung ******* nafc. as did a history of tuber- 
culoais and lung cancer m family members. Higher intake of carocene^idi vegnabt* was aot protective 
against lung cancer in tha population. The ftndinp were qualitatively similar acroas the major cell types of 
lung cancer, except that the associations with smoking and previous tung were strong for squamous/ 

oat cell cancers than for adenocarcinoma of the lung. 


The rate of lung cancer among Chinese females is among the 
highest in the world. Elevated incidence, particularly of 
adenocarcinoma of the lung, has been noted for Chinese 
females residing tn different geographic areas, including 
Singapore (Law et a/.. 1976), Hong Kong (Kung et a/.. 1984), 
Shanghai (Gao et a/., 1988) and the United States (Hinds n 
a/.. 1981). The h*gh rates are unusual because few Chinese 
women smoke tobacco. Within China, elevated rates of 
female lung cancer arc found in urban areas such as Shang¬ 
hai and in rural as well as urban areas of the northeastern 
provinces of Liaoning and Heilongjiang (National Cancer 
Control Office. 1980; Xu et a/.. 1986). Reasons for the geo¬ 
graphic variation and clustering of high rates of lung cancer 
in the northern provinces are not known. We report here the 
results from case - control studies conducted in Shenyang and 
Harbin, the two major industrial a ties in Liaoning and 
Heilonjiang provinces, to evaluate the role of several poten¬ 
tial risk factors. 


In 1985-17. investigators from the Liaoning Province Public 
Health and Anti-Epidemic Station and the US National 
Cancer Institute conducted a large lung cancer study "^*4- 
ing 1,517 make (729 caaea. 7S8 controls) and 1,073 fernaka 
(518 casern. 555 controls). During the same time period, in vaa 
tigators at Harbin Medical College and the University of 
Southern California oooducted a caae-cootrol study foamed 
on female fung cancer (446 came, 404 control). Inreetigators 

from both studies met during the planning phase of the study 

and adopted a unified protocol to ascertain and select cases 
and controls, and a common questionnaire for the interview 
component of the study. Deli on risks from smoking and air 
pollution among men and women in Shenyang have been 
published elsewhere (Xu et of, 1989). Herein w* report risks 
among females associated with a variety of factors, inermamg 
sample sues by nearly 10% by combining information from 
the two atm. 


****** ** Merck 1910; tad m minimi form 25 hdy 1990. 


Cost (ucertomment 

Wt sought to enrol all newly diagnosed primary lung cancers 
in females in the study areas between 1985 and 1987. Utilis¬ 
ing the ca n c er registries of Harbin and Shenyang, a system of 
rapid case ascertainment was established with the coopera¬ 
tion of all the major hospitals serving its area (about 35 in 
each dry). In brief, the admitting physicians at each parti¬ 
cipating hospital completed a case abstract form whenever a 
lung cancer wu diagnosed. W« received these abstracts on a 
bi-weekly basis and selected u eligible cases thorn with 
primary, incident hmg cancers diagnosed among female ress- 
dents of the study area who were aged less than 70 yean at 
the time of diag no aia, The hmg cancer diagnosis and cell-type 
classification were verified locally in each study area by a 
pand of pulmonary spanahsts and pathologist*. 


Comtrel mketiom 

Controls were fema les randomly sefcctad from the gmnl 
populations of Harbin and Shenyang. Controls were fre¬ 
quently matched by 3-year age poup to the e xp e cte d distri¬ 
bution of casm, which was determined in advance uhng the 
number and age distribution of flunk hug cancer cases 
reported in the two cities in 1983. A three-stage —*»pK«g 
procedure was used to select each control. The initial unit for 
randomisation was the aeighhourbood committee, of wtocfc 
there are about 1,300 each in Harbin and m Thenying 
Committees were randomly seband with replecemmt after 
weighting by their pop ula tio n na Then we randomly choae 
a houeehoid group from the approximately 10-25 linnmhnhl 
groups wrthie each w is er id neighbourhood la the 

final stage, among afl flunks in the 5-year age category 
within the hou eeh o id group, one was randomly spread. 


A stru ct ure d, p re-coded qnawinneeire was mad by traiaad 
interviewers who cond u cte d personal interviews with the par* 
tin p ea ts in their homes or work alas or ia the ho^ i ial/diasc. 
The interview gathered information on demogr a phic (acmes* 
active and paswve smoke axpoe ure , lifetime nnihiilia) and 
occupational tern ran, diet and <^^g practic al, p — 
history of nonmakga ant lung ftismmi, hkmry of tuberculoma 
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LUNG CANCER AMONG WOMEN IN CHINA «3 


(TB) tad cancer to first deg rm reintivat, and reproduce 
(acton. Questions on smoking tnduded the laouiu mg 
types of tobacco products Booked, ift when Booking win- 
ed. tod for ex-smokm. age when cooking stopped. To 
assess passive nooks exposure. we tskad about lifetime rest- 
dermal exposure to tobacco smoke from cohabitant*, wchid- 
mg the amount and duration of exposure from each smoking 
cohabitant. In addition. we asked if the subject was exposed 
to passive smoking at each work place. For each residence in 
which a subject lived for three or more years, we asked in 
detail about heating and cooking practices, including 
methods for heating and cooking and types of fuels used. 
Several questions were asked about 'Kang', bnck bads com¬ 
monly used tn the north-eastern part of China, which are 
heated etiheT directly by a stove underneath them or by pipes 
connected to the cooking stove. To assess dietary habits 5 
years pnor to interview, we asked subjects to estimate their 
frequencies of intake of 33 food items, including staple grains 
(nee. wheat, mint), soya bean products (bean curd, ferment¬ 
ed bean paste), dned peas and beans animal protein sources 
(eggs, fish, shellfish, liver, poultry, pork). fermentad/saJtad 
foods, alcoholic beverages, and fresh vegetables and fruits. 
Also included were questions on diagnosis by a physKun of 
previous each lung diseases, age at lung disease diagnosis, 
and if hospuaJisauon was required Information on outcome 
of each pregnancy, age at men arc he and at menopause was 
also elicited. As a quality-control measure, interviews were 
cassette*recorded for r evww by a field supervisor. 


Statistical methods 

The data were edited, coded, keypunched and submitted to 
computerised range and co ns i stency checks. The statistical 
analyses wen based o« multivanaar techniques for case- 
control data (Breslow A Day. 1980). Unconditional logistic 
regression analyses were used to estimate summary relative 
risks (RRs) of lung cancer associated with various factors 
while adjusting for other factors. RRs were calculated for aU 
lung cancer combined and for specific cell types. We present 
results for squamous cell and oat/smaJJ cell cancers combined 
because we had too few oat/small cell cancers to conduct 
separate analysts and because these two oefi types of lung 
cancer are more strongly associated with Booking than 
adenocarcinoma of the lung (Lubta A Bloc 1984). Our 
analysts for adenocarcinoma of the lung did not indude large 
cell cancers. There were too few targe ceil cancers for in¬ 
clusion by cell type. In the analyses including all subjects, the 
regression models contained terms for age (lam than 30. 
50- 39. 60-69 years), education (no formal education, pri¬ 
mary or secondary school, high school and higher); smoking 
(non-smoker, smoked ! -19 agamies per day and 1-29 
years, 1-19 ogamma per day and 30-39 yean, 1-19 
cigarettes per day and 40+ yean. 20+ cigarettes per day 
and 1-29 yean 20+ agarettas per day and 30- 39 yean 
20 + agamies per day and 40+ yean) and study ontre 
(Harbin versus Shenyang). We alw conducted analyses 
restricted to noosmoksn, deleting the noting variables in 
the regresstoe model and adjusting only oa aga. education, 
and centre. 


All interviews wart cond u c te d ta 1903-17. At the 
caw recruitment. 1.049 chgiWt 
by the Harbin and Shenyang cancer rapsom Nine-hundred 
and BXty-four (91.8%) wan in ter viewed. 32 (3.1*) died 
before our attempted contact. 30 (4.1%) 
and three (0.3%) rafosed to pertxxpaas. 

Forty-two par cent (a* 405) of the cm _ 

by tone btopey. 32% (a- 309) by cytology, and 26% <*« 
331) by radsoiogy. Afchoogh the percancagw of patholog¬ 
ically and cytoiogically c on fir med cam were higher in 
Shenyang than in Harbin, the cetMype distnbuboes were 
smdar. In the combined sat of cam. there were 44% 


(""310) a d eoocar on oa aa . 21% (a *201) squamous ceil 
carcinomas. 16V* (a - 117) oeLflnail ceil caraoomas and the 
remainder were large ceil caronomaa. mu rum of other cell 
types or the ceil type was not known (a - 66). 

A total of 959 cooirob (404 ta Harbin. 533 ia Shenyang) 
»m interviewed. Cases (mean age 55 9 years) and controls 
age 55 4 yean) were closely matched oa age but cases 
were less educated than controls. Relative to those with no 
formal education, the RRs for women with primary/junior 
tchool. high school technical school or college education was 
0 9. 1.0. 0.1 respectively (RR for lioear trend 0.9: 95% Cl 
0.1-1.Oh 


■Smoking hohtts 

Table I shows the percentages of women by 5-year age group 
who smoked cigarettes for 6 months or longer. The preval¬ 
ence of smoking in the general population (i.«. among con¬ 
trols) varied with agr. being much higher (approximately 
40 /*) among women 50 or over than among women below 
50 (smoking rate 24V*). but increased risks were seen in 
smokers at all ages^For all lung cancers combined, smokers 
«P*nenced a 23-f&d <95% a 1.9-2.1) increased nsk of 
lung cancer. The age-, education-and city-adjusted RRf for 
smoking were 4.2 <93% Cl 3.0-3.9) for squamous cell 
(93% Cl 1.4-3.2) for oat snail cell cancers, f 5 
W% 0 1.1-1.9) for adenocarcinoma of the lung and 2.5 
(95/* Cl 1.9-3 3) for the ‘ocher* category which included 
thorn diagnosed dmicaUy,. large cell cancers, and those with 
mixed or unknown mil type Mob (57%) c**, began smok¬ 
ing before they were 20 years old. compared to 40% of 
controls: the average age when subjects began to smoke was 
19 9 for cases and 24.0 for controls. The women were not 
heavy smokers. Few subjects (9% cases. 4% controls) 
smoked 20 or more cigarettes per day. and the meaa daily 
number of agamies smoked was 8.1 for and 6.1 for 
controls. Nevertheless, there was sufficient variation in 
amounts smoked to show that risks of lung cancer signi¬ 
ficantly (F <0.001) increased wtth inaeasmg numbers of 
agamtes smoked per day and with mcrcamng duration of 
smoking (Table II). Clear independent effects were seen with 
each measure of smoking expoeure within caiegonei of the 
other, with the associations stronger for squamous/oat ceil 
carcinomas than for adenocarcinoma. At the same level of 
smoking, 2- to 4-fold differences in the magnitude of the nsk 
b erw s tn the two ceil types were typically 


fsuhr mtokmg 

Table ID shows the RRs tmodatad with pamive smoke 
ex poeu r e. first among all subjects aAar adjusting for personal 
Booking and then among non-smokers. Ejfhry-etghc par cant 
of all cases and controls report e d having bvad in at Imsi one 
of their rabdmeas with a cohabitant who wne a nokar. 
There were no significant cam-control diff eren ce s in ever 
having lived with a s moke r , except for non smokers who 
lived with a spouae who smofcad. where the risk sms induced 
(RR 0.7; 93% Cl 0.6-0.9). The lowered risk aasoaamd with 
a pxe who smoked was seen only in Harbin: 60% of 
win smnkrng c ontrols and 46% of aim smoking cnees he 
Harbin rsp o rmd that dm tpemm rm nnokadL coopered to 
52% of non neoki^ contnds and 52% of nra nnrheg 
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H R* and 95% Ct for King cancer >**oat red with intenwty of Booking by odJ type 


Cell type 




Owmwn of onok 

■mg (yean) 



Cigarettes 
per day 

t-29 


30-39 

>40 

All lung cancer 

1-19 

i!3d.o. i rr 

(111/125)* 

2.6 0.9. 3 5) 

(146/13) 

1.2 (2.4. 4.3) 

(117/103) 


>20 

11 <0 9. 3:6) 

(19/14) 

3 3 (I S. 6.2) 

(33/15) 

5.7(19. 11.5) 

(36/11) 

Squamous,ost edi 

1 -19 

2.0 <1.3. 2.9) 

(4g/t25) 

3 9 (2.6. 5 9) 

(56/83) 

4 7 (3 1. 7.1) 

(64/103) 


>20 

2 0 (0 7. 5 4) 

(6< 14) 

3.8 (1.7. I S) 

(10/15) 

110(5.3. 27.0) (17/11) 

Adenocarcinoma 

1-19 

0 8 (0 5. 1 3) 

(30*125) 

1 7(1 1. 2.5) 

(37 tl) 

2.0 0.3. 3.0) 

(45/103) 


>20 

01(0.3. 2.6) 

(4/14) 

3 1(18. 8.0) 

(15/15) 

2 8 (1 0. 7 4) 

(7/11) 


*95% confidence tmervaij. ‘Number* of cases, conirob ere in parentheses. 


TsMe III RR 

for lung 

cancer allocated 
exposure 

wuh passive 

unoke 

Sowrt of passive 
smoke expoem* 

Pout* 

smoke 

exposure 

All subjects 

Vo*-smokers only 

Caset 

controls 

APT 

Case! 

controls 

A# 

Any cohabitant 

BO 

112 111 


74,87 



yes 

844 842 

08 

343/513 

0.7 

Spouse 

no 

398 402 


212.271 



ye* 

558 351 

0.9 

205 331 

or 

Mother 

no 

543 395 


29*410 ’ 



ye* 

413 358 

10 

Ill9rl92 

09 

Father 

no 

444 515 


235 352 



ye* 

472 438 

10 

182/250 

M 

Wort piece 

no 

403 444 


187 301 



y*» 

563 513 

1.2 

228 301 

11 


•Adjusted for age. education. personal smoking and study am. 
* Adjusted for age. education* and study area. <0.05. 


cases tn Shenyang* There were no significant trends in risk 
with intensity (i.e. number of cigarettes smoked by family 
members) and duration of exposure (i.e. yean of smoking by 
cohabitants), cscepc for an increasing rnk associated witv 

/ increasing insanity of father* smoking in the presenc e of the 
ib^i subject 

There was a small excess risk associated with passive 
smoke exposure at the workplace. For ai] subjects, the 
smoking-adjusted RR was U2 (95% Cl 1.0-1.4). The result 
was similar for non-smokers (RR 1.1; 95% Cl 0:9- 1.6V 
There were no significant dose-response trends associated 
with yean of passive smoke exposure at work. 

tfeatmg and cooking practical 

Table IV presents RRs associated with duration of use of 
Kang and other heating devices. Elevated risks wtn observed 
for increasing yean of use of Kang (particularly when heated 
by stoves underneath), heated brick walls or floors (ut. 
heated by pipes leading from the stem to the wall or floor), 
coal stoves and coal burners. On the other hand, decreased 
risks were observed for inoeeang yean of use of no n c oa l - 
burning stoves and central heating. The patterns were gener¬ 
ally similar for smokers and non-smokers, and for squamous/ 
oat cell carcinomas and adenocarcinoma. We also examined 
the risks asMdated with yean when coal wood, and central 
heating served as the main fuel for heating. The RRs tended 
to rise with increasing use of coal end decline with increasing 
use of wood and centre! heating, but none of the trends was 
significant 

Cases more often reported that their homes became smoky 
during cooking and that they mors frequently had irritated 
eyes during cooking (Table V). There also was a mynrftrant 
trend in risk with increasing number of meek cooked by 
deep fiying, although this method of cooking was not fre¬ 
quently used. The results were similar for tquaaous/oat oefl 
cancers and ad en ocarcinoma, and for nnokars and non- 
smokers. 


Occupation 

Subjects were asked about all jobs in which they had worked 
l or more yean, with cam and comroto compand in tns 


TeMe fV Relative mk of lung cancer associated with yean of use of 
specific heating device* 

Exposure > years) 

Caseicontrois 

AAT(9$% Cl) 

Kang 

0 

25/40 

10 

1-39 

344/376 

1 4(0 8. 2.4) 

40-49 

132/144 

11 (0 6. 2.8) 

50-** 

415/393 

1 6(0 9. 2 8) 

Burning Kanp 

0 

677 ^40 

1.0 

1-20 

106/91 

1.2(09. 1.7) 

21 ♦ 

173/122 

1.5(1 1.2.0) 

Coal stove* 

0-20 

192/226 

10 

21-40 

511/443 

1.2(10. 16) 

41 ♦ 

253/242 

1.3 (10. 1.7) 

Noo-coeJ stoves 

0 

212/183 

10 

1-20 

367/340 

0 8(06. 11) 

21-30 

239/295 

0 7 (0.3. 0 9) 

31 «** 

118/133 

0 8(0.5. 1.1) 

Heated bock walla floors 

0 

316/651 

10 

1-20 

127/91 

1.5(1.1.11) 

21 ♦ 

243,704 

1.4(1 1. Il9) 

Coal burner* 

0 

525/583 

1.0 

1-20 

258/202 

1.2(10. 16) 

21 4- 

173/168 

11 (0 ». Ii4) 

Central heat 

0 

602/573 

10 

1-20 

215/200 

10(0.8. 13) 

21 4* 

139/110 

08(0.6. 1.0) 

•Adjusted for age. education, personal smoking and study area 

TaMeV Rdatn* nsk of hing cancer associated with frequency of deep 

frying end eye irritation when i 

cooking 


CoMfftmsrads 

Jtr (93% Cl) 

Deep fry (tans* per month) 

0 

324/903 

1.0 

1 

326/340 

1.2 (1-0, 1-5) 

2 

170/107 

2.1 (1.5. 2J> 

34* 

121/SI 

1.9 (14. 2.7) 

Eye imtaaon 

never/rarefy 

647/732 

1.0 

tomtamm 

214/163 

1.6 OR I D 

frequent 

19/56 

1.1 (1.5.10 


‘Adjusted for ip educa tio n, p er s onal noting sad study 


of their a np toymm in 29 job rettgnrim Moet (77%) 
women held at least one job outside the boom, bat npu- 
ficantly increased risks were observed only for metal netting 
work (RR U; 95% Cl 1.0-2.1X while s significantly 
decreased risk was observed for textile workers (RR0.fi; 95% 
Cl 0.3-1.0). The woman were elao asked * they were 
exp osed to 12 specific duos, nooks or fames et work, with 
from 1 to 16% reporting on-the-job exp os ur es to tbs 12 
pottuboe items. Cases reported exposure to coal duet (RR 
1.3; 95% Cl 1.1-2-0) end to moke from bwntng fad (RR 
1.6; 95% Cl U-12) mgmflcmly more oton. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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prior lung disease 

Table V] lists RR s of lung cancer wocuted wnh specific 
pnor chrome lung diseases. Lung diseases that were first 
diagnosed within three yean of lung cancer diagnosis (and a 
comparable umc period for controls) were excluded from the 
analysis After adjusting for smoking, history of any pnor 
lung disease was «socuted with a 50% increased risk (95% 
Cl 12-I S), The excess was greatest fot pneumonia (RR 
;.n. An increased nsk was found for bronchitis and,or 
emphysema, but the association was limned to squamous/oat 
cell cancers (RR 1.6) and not found for adenocarcinoma (RR 
0.9). 

We investigated whether nsk of lung cancer vaned accord¬ 
ing to the tag time following the diagnosis of pnor lung 
disease. Earlier detection of chronic bronchitis, emphysema 
conveyed greater nsk. Relative io those with no history of 
chronic bronchitis/emphysema, the RRs were 1.3. t.3. and 
1.7 respectively for conditions detected 4-10. 11-20. and 
21 + years before lung cancer diagnosis. On the other hand, 
the RRs were higher for more recent diagnoses of pneumonia 
and TB. The RRs were 2.7* 2.5 and 18 respectively for 
pneumonia, and 2 8. 1.1. and 1.2 for TB first detected 4-10. 
11-20 and 21 + yean pnor to lung cancer diagnosis The 
elevated nsk associated with TB diagnosed 4-10 years prior 
to lung cancer was significant; it was observed for both 
squamous oat cell cancers and adenocarcinoma of the lung, 
and among non-smokers as well as smokers. 

Family history of TB and cancer 

We observed a significant 60% (95% Cl 1.2-2.1) increased 
nsk associated wnh TB in a household member, wnh similar 
risks for squamous; oat cell cancers and adenocarcinoma. 
The familial association was seen m smokers and non- 
smokers. and remained unchanged after adjusting for 
personal history of TB. The risk associated with family his¬ 
tory of TB increased with decreasing age when the index 
subject was first exposed. After adjusting for smoking, 
exposures at age <21. 21-30 and >30 conferred nsks of 
1.7* 1.5 and 1.2 when compared to those with no household 
TB exposure. 

Family history of lung cancer in first degree relatives, 
reported by 4.5% of the cases, was associated with a signi¬ 
ficant 80% (95% Cl 1.1-3 0) increased nsk. There was link 
difference in nsk by cell type or smoking status. The risk of 
lung cancer was somewhat higher among those with a family 
history of other cancers (RR 1.4; 95V* O 1.0-2.0). with the 
excess risk being higher for adenocarcinoma (RR 1.1) than 
for squamous/oat cell cancers (RR l.I). 

Menstrua! and reproductive factor* 

Table VII presents risks of King cancer by various menstrual 
and reproductive (acton. There wen little or no aseociatioii 
with age at menarcbe* parity, hysterectomy, spontaneous 
abortion, pregnancy faulting in difficult labour, and use of 
oral contraceptives. There waa a sig nifi ca nt 50% (95% Cl 
13-| 8) increased risk associated with history of miscarriage, 
and cases tended to have a later age at natural menopause 
although the trend was not wnooth. 


Tafcfc Vft Retailwe risks of lung cancer inocu tad wttfc menstrusJ sod 
__ reproductive factors__ 



Cour t controls 

me '95%cii 

Age si mrnarcht 

18 + 

184 )92 

10 

16-17 

42741 2 

I I <0 *. I «) 

14-15 

285/276 

I I (01. 14) 

<14 

55 64 

09 <0 6. 1.4) 

Number of children 

<3 

193 203 

1:0 

3-4 

319 K» 

t 1 <09. 1 31 

5-6 

275 272 

t 0 <0 8. 14) 

7 + 

169 174 

10 (07. 1 3) 

Age st natural menopause 

<45 

77 1J2 

1 0 

45-49 

373 303 

1.7 0.1 24) 

50-54 

278 327 

l 3 <0 9. 1 81 

S5 + 

3128 

1 7 (1 0. 3 2) 

Positive hmory of 

Hysterectomy 

36 36 

1 0)0 6. 16) 

Mucamsge 

>2/126 

1.50.2, I-8V 

Spom abortion 

239-218 

n <0 9. i 4> 

Difficult labour 

76 61 

1 3 <0 9. 1.8) 

Ora) contraceptive 

54 61 

0 8 (0 5. 1.2) 


‘Adjusted for age. education. personal smoking and study area. 


Dietary /actors 

The diet of the subjects was dominated by staple grains 
(median muke among controls - 1.095 times per year!, fresh 
vegetables ( KISS times per year), fermented salted foods (730 
times per year), and soya bean products (365 times per year). 
Leu frequent was consumption of animal protein sources 
(231 times per ycar)j fresh fruits (52 times per year), and peas 
and beans (12 times per year). Risks of lung cancer in 
relation to dietary muke are shown in Table VIII. Higher 
frequencies of muke of vegetables, either those nch or low m 
carotene content were not significantly protective against 
lung cancer. The three foods with the highest carotene con¬ 
tent in this study population were dried hot red p e pp e rs 
(16.9 mg of carotene per lOOg). dark leafy greens (2.7 mg of 
carotene per 100 g), and carrots (2.0 mg of carotene per 
100 g). Carrots and dried hot red pep pe rs were consumed less 
often by cases compered to controls, but these items were not 
frequently consumed (mean intake among controls was 41.4 
and 70.0 times per year respectively). On the other hand, 
cams had sbghtiy higher intakes of the more commonly 
consumed dark leafy greens (average intake among controls 
was 163.5 tunes per year). 

Cases reported higher frequencies of intake of smmal pro¬ 
tein and fresh fruits. Few women (12% cases versus 8% 
controls) drank alcohol more than once a year, but they 
showed a significant smoking-adjusted 30% increased nsk of 
lung cancer compered to those who did not drink at alL 
However, (here was no dear trend wnh inertasiag alcohol 
consumption. There were no appreciable differences in die¬ 
tary patterns for squamous/oat ceil cancers versus adenocar¬ 
cinoma. nor for wnokert versus non-smokers. 


TdfeVl Retedve nsk far Nag craw aaaodsisd with provides Ym$ 




Atltmg 

Sfwsn 

wmm l 


xwtmmm 


Comt 

tmtroto 

JUT 

ff5H cn 

te 

JUT 

* 

JUT 

Fowtive history of: 
chrome bronchitis 
and/or einphyfas 
pneumonia 
tuberculosis 

JW137 

«t/a 

103)IJ 

Mill I I) 

ri (U. J.J) 
i.3 (oi. in 

79 

23 

33 

1C 

XT 

\2 

46 

1) 

33 

0.9 

1.4 

l.l 


*Adj»»d for m* •rtacmooa. mob* tat ntfj am. *Nimta« ofema «Mk 

factor *M% (wMm ib*'*** iirhaka 1.0. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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affected fim-degree family mem ben wu small ( 4 %); u frr ol 
case-control studies in Great Bnuso (Aycsb era/., 1994 ) ^ 
the United States {Caporaso tt at., 1989), however. »u ggtst 
that genetic traits may influence susceptibility in a sizeable 
portion of cases. These mvestipuons revealed significantly 
increased risks of lung cancer associated with the genetically 
controlled ability to extensively metabolise the drug debnso 
quint. a trait affecting 54% of the control population studied 
in the United States. 

We found no strong support for a rote of hormonal factors 
for lung cancer overall or specifically for adenocarcinoma. 
The cases did tend to experience menopause at later ages, but 
the trend in nsk with age at menopause was not smooth. 
History of prolonged labour or hysterectomy, which had 
been suspected as nsk factors for adenocarcinoma because of 
the potential for trauma-associated lung embolism, occurred 
more frequently among our cases, but the excess risks were 
not significant since relatively few women were affected. Risk 
of lung cancer was recently reported to be increased among 
Chtnese women with short menstrual cycle length (Gao at at., 
1988); but this variable was not assessed in the current study. 

In other countries the risk of lung cancer is generally 
reduced among those with higher dietary intake of 
carotenoids (Ziegler. 1989). but our findtnp are less dear. 
Cases had slightly higher rather than lower intake of dark 
green leafy vegetables, the most commonly consumed nch 
source of carotene. Moreover, in our analysis using a com¬ 
bined index of all vegetables nch in carotene, high frequen¬ 


cies of intake did not confer a significant protective effect. 
Rttions for the absence of protective effects art not dear. A 
possible explanation u that three-fourths of the study 
population ate vegetables high in carotene content at least 
twice a day so that the nearly uniformly high intake of 
carotene-containing foods limited variability and hindered 
detection of an effect. Data on plasma carotene levels from 
this study population will be important as a more objective 
measure of their dietary intake. Misdassificauon of inuke 
also may have dampened trends. We did not have inform¬ 
ation on portion size and the highest carotene-comairung 
food in this population is dried hot red peppers, usually used 
as a condiment. In addition, recall of past diet may have 
been influenced by recent dietary improvements, perhaps 
more so among cases who may have been given preferential 
dietary treatment because of their illness. 

I In summary, chit investigation revealed that contrary to a 
"prion expectation in China, cigarette smoking is the major 
of lung cancer among wo m e n in north-east China and / 
fc om nbut es to the area‘s high rates of mortality from this 
tumor. Prevention activities should emphasise smoking cessa¬ 
tion. while additional study may help clarify the role of 
indoor and outdoor air pollution, chronic non-malignant 
lung disease, occupational exposures, familial susceptibility 
and other factors in the aetiology of lung cancer. 


We thank Joan Howland for preparation of the manu-cnpi 
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Liu, Z., He, X. and Chapman, R.S., "Smoking and Other Risk 
Factors for Lung Cancer in Xuanvei, China," International 
Journal of Epidemiology 20(1): 26-31, 1991. 

Lung cancer rates in Xuanwei County are among the highest 
in China. Previous studies (not epidemiologic) have suggested 
that there may be an association between burning smoky coal indoors 
and lung cancer incidence. This case-control study included 110 
cases (56 males, 54 females) and 426 controls matched for age, 
sex, occupation (all were farmers) , and village of residence (to 
control for type of fuel used) . Only one of the female cases 
reported having ever smoked. Among men, the authors reported a 
statistically significant dose-response relationship with active 
smoking; however, of all the indices used to examine active smoking, 
only one category had a reported odds ratio that achieved 
statistical significance. 

ETS exposure was assessed in women as whether there was 
at least one smoker (usually the husband) living in the same 
household. For 45 cases and 176 controls, an adjusted OR of 0.77 
(95% Cl 0.30-1.96) was reported. 

Statistically significant increases in risk were reported 
for a number of other factors. In females, these were chronic 
bronchitis, OR = 7.37 (95% Cl 2.40-22.66) and family history of 
lung cancer, OR = 4.18 (95% Cl 1.61-10.85); in males, the 
associations were with chronic bronchitis, OR = 7.32 (95% Cl 2.66- 
20.18), family history of lung cancer, OR = 3.79 (95% Cl 1.70-8.42), 
and personal history of cooking food, OR = 3.36 (95% Cl 1.27—8.88). 
Associations with lung cancer were also suggested for duration of 
cooking food and age at starting to cook for women (cooking takes 
place over coal-fired stoves). 
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Smoking and Other Risk Factors for 
Lung Cancer in Xuanwei, China 

ZHIYUAN UU*t, XINGZHOU HE* AND ROBERT S CHAPMAN** 

Liu Z (Institute of Environmental Health and Engineering, Chinese Academy of Preventive Medicine, 29 Nan Wei Road. 
Beijing 10050, Chine), He X and Chapman R S. Smoking and other risk factors for lung cancer in Xuanwei, China, tnfr- 
nMUontf Journal of Epidemiology 1991; 20: 26-31. 

In Xuanwei County, Yunnan Province, lung cancer mortality rates are among the highest in China in both males and 
females. Previous studies have shown a strong association of lung cancer mortality with indoor air pollution ,from 
'smoky* coal combustion. In the present case-control study, 110 newly-diagnosed lung cancer patients and 426 con¬ 
trols were matched with respect to ege, sex, occupation (all subjects were farmers), and village of residence (which 
provided matching with respect to fuel use) This design allowed assessment of known and suspected lung cancer risk 
factors other than those mentioned sbovt. Data from males and females were analysed by conditional logistic regres¬ 
sion . In females who do not smoke, the presence of lung cancer was statistically significantly associated with chronic 
bronchitis (odds ratio (QR]l- 7.37,95% confidence interval [Gl]: 2.40-22.66)and family history of lung cancer(OR 4.18, 
95% Cl: 1.61-10.85). Females'results also suggested an association of lung cancer with duration of cooking food (OR 
1.00,9.18 and 14.70), but not with passive smoking (OR 0.77,95% Cl: CL30-1 .96). In malts, lung cancer was significantly 
associated with chronic bronchitis (OR 7.32,95% Cl: 2.66-20.18), family history of lung cancer (OR 3.79.95% Cl: 1.70- 
8.42), end personal history of cooking food (OR 3.36,95% Cl: 1.27-8.88): In malts a dose-response relationship of lung * 
•oncer with smoking index (years of smoking’amount of smoking) was ehownjby risks of 1.00,241.2.17 and 4.70. t 


Examination of Chinese nationwide cancer mortality 
statistics reveals that lung cancer mortality rates in 
Xuanwei County, Yunnan Province, are among the 
highest in China. 1 From 1973 through 1975, annualized 
male lung cancer death rates, age-adjusted to the 1964 
China population, were 27.7 and 6.8 per 100000 in 
Xuanwei and China, respectively. Corresponding 
mortalities in females were 25.3 and 3.2 per 100000. 
Marked geographical variation in lung cancer mor¬ 
tality exists within Xuanwei. The county can be divided 
into high-, medium- and low-mortality areas, in which 
age-adjusted lung cancer mortalities in both sexes are 
126.1, 20.9 and 6.0 per 100000, respectively. 

Xuanwei residents have traditionally burned three 
types of fuel, ‘smoky’ coal, 'smokeless* coal, and 
wood, for residential heating and cooking. Until the 
1980s fuel was nearly always burned in an open, unven¬ 
tilated fire pit in the floor of the dwelling's main room; 
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such Are pits are still widely used, though the use of 
ventilated stoves is increasing. Women have generally 
been responsible for starting and tending the domestic 
Are and cooking food, though men assume these res¬ 
ponsibilities in some families. 

Tobacco smoking is very rare in Xuanwei women, 
yet women's lung cancer rates are comparable to 
men's. Also, a survey of past fuel use showed that in 
the high-, medium- and low-mortality areas of Xuan¬ 
wei, the percentages of families using smoky coal 
before 1958 were 87.6%, 60.1% and 6.1% respect¬ 
ively. Corresponding percentages of families using 
wood were 1.4%, 19.9% and 67.1%. Indoor concen¬ 
trations of benzo(a)pyrene (BAP) averaged 
627 ug/100 metres 3 (m 3 ) in the high-mortality area, and 
46 ug/100 m 3 in the low-mortality area. In addition 
indoor pollution samples from the high-mortality area 
exhibited higher Ames-test mutagenicity than those 
from the low-mortality area. 23 All of these obser¬ 
vations have served to suggest an association between 
indoor smoky coal burning and lung cancer in 
Xuanwei. 

The case-control study reported here was designed 
to supplement existing information by assessing the 
influence of factors other than fuel type on the occur¬ 
rence of lung cancer in Xuanwei. Such factors, indud- 
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tobacco smoking, family history of lung cancer. 
*; tory of chronic bronchitis, and cooking habits, have 
hlS n associated with lung cancer in areas other than 
v ^ ul l ^ e * r * m P° rtancc as contributors to lung 

* *cr i n Xuanwei has not yet been systematically 
C ^ u rtnined. The present study also allowed compare 
on lhe relanve i m P acl these factors in males and 

l;cni A’ 5 ■ 


maTE rials AND METHODS 
1 ^ u3 nwei. 93.4% of the total population were farm- 
er s in 198- Because of this, and because lung cancer 
e ortality in Xuanwei farmers is high/ this study was 
confined to farmers. Concentrating the target popula¬ 
tion tended to increase the validity of the findings. 4 
g er *een November 1985 and December 1986, we 
identified 112 cases of newly-diagnosed lung cancer at 
\uanwei hospitals and clinics. After exclusion of two 
oatients with unknown addresses. 110 lung cancer 
Ltients (56 males and 54 females) were included in 
data analysis. Of these, 19 (17%) had been diagnosed 
on the basis of cvtological/pathological findings, and 
the remainder on the basts of clinical histories and 
X-rays. 

Controls were selected to match lung cancer patients 
with respect to age (±2 years), sex. and village of resi¬ 
dence. Because fuel use habits and dwelling types are 
similar within individual Xuanwei villages, this design 
was expected to provide effective matching with res¬ 
pect to indoor fuel type and dwelling type. 

Such matching was sought because it would increase 
the effectiveness with which factors other than fuel 
type could be assessed. Cases and controls were 
matched on village, with as many eligible controls 
included as possible. Therefore, we selected more con¬ 
trols for each case in a large village than in a small vil¬ 
lage. The numbers of controls per case varied from one 
to five. After exclusion of 26 controls because of erro¬ 
neous questionnaire responses, 426 controls were 
included in data analysis, an average of 3.87 controls 
per case. There were 9 cases with 1 control, 15 cases 
with 2 controls. 15 with 3 controls, 13 with 4 controls, 
and 58 with 5 controls. 

A standardized questionnaire of the closed-question 
type was developed. Study factors included tobacco 
use history, family and personal medical history, dom¬ 
estic fuel use history, indoor fuel use history, personal 
history of cooking food, dwelling type, ethnic group 
I nationality), and socioeconomic and educational 
levels. After strict interviewer training and field test¬ 
ing. this questionnaire was administered directly to all 
lung cancer patients and controls. No interviewer or 
study subject knew the purpose of the study and 
hypotheses. 


A summary index of tobacco smoking was devel¬ 
oped for each subject. The smoking index was calcu¬ 
lated by multiplying the duration of smoking (jn years) 
bv the amount of tobacco smoked (in kilogTams per 
month). A subject was considered to have a positive 
family history of lung cancer if at least one relative was 
reported to have had the disease. The relatives 
included subjects* parents, siblings and children, and 
parents* siblings. A subject was considered to have a 
positive history of chronic bronchitis if he or she had 
been diagnosed by a doctor to have this condition, or 
reported cough for at least three months per year for at 
least two years before the year of interview. A female 
subject was considered to have been exposed to passive 
smoking if there was at least one smoker (mainly hus¬ 
band) who lived in the same household. 

To assess the effects of individual independent vari* 
ables, unmatched, unadjusted odds ratios (ORs) were 
calculated. 5 Confidence intervals were calculated using 
Miettinen*s method. 6 Dose-response relationships 
were examined for variables related to smoking and 
cooking. Trends within these relationships were tested 
by extension of the Mantel-Haenszel procedure.* 

To develop adjusted estimates of ORs associated 
with selected factors and interactions, conditional 
logistic regression models were also constructed for 
males and females/ In these models, all variables were 
dichotomous, assuming values of 0 or 1. The selected 
risk factors and interactions were treated as indepen¬ 
dent variables, and the presence or absence of lung 
cancer was treated as the dependent variable These 
analyses were performed using the PECAN 
program / m 

RESULTS 

Distributions of characteristics in cases and controls 
are presented by gender in Table 1. Age. family size, 
ethnic group, birthplace, educational level, and dwell¬ 
ing type were comparable in cases and controls, so 
these factors were not considered further in data analy¬ 
sis. The effect of active tobacco smoking was not eval¬ 
uated in females, since only one female (a control' 
subject) had ever smoked tobacco. The village match¬ 
ing provided effective matching on fuel type because 
fuel-use habits (type and average amount) were similar 
in cases and controls. 

Crude and adjusted ORs for smoking and cooking 
habits are presented with 95% confidence intervals for 
males in Table 2. No relationship between lung cancer 
and ever having smoked was observed. There was a 
suggestion of monotonic dose-response relationships 
of lung cancer with the age at which smoking began, 
duration of smoking and amount smoked by month. 





Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Table 1 Comparison of lung cancer c as es and conoots, Xnanweu 
China. 1985-1996 


Factor 

Male* 

Females 


Cases 

Controls 

Cases 

Controls 

Avenge age (years) 

Noj of people 

52 

50 

52 

52 

is family now 

Nb, of people in 

5.6 

5.4 

5 6 

5,4 

family 20 years ago 

5.8 

55 

59 

55 

Han nationality (%) 

Born m 

94.6 

96.9 

98.2 

97.0 

Xuanwei (%) 

Two-ttorey 

100 

100 

100 

98.0 

dwelling (%) 

Amount of Ymoky’ 

96.2 

99.1 

100 

100 

coal burst (tom/year) 
Amount of wood burst 

4.2 

4.2 

4.0 

4.1 

(tom/ycar) 

0.8 

0.9 

0.8 

1.0 


Table 2 Odds ratios (OK) and 95% confidence intervals (Cl) for lung 
cancer m make according to smoking and oookmg ; Xamtt m, Chino, 
1985-1966 


Factor 

Cases Controls 

ORc* ORa** 

95% a 

Ever-smoker 

No 

4 

19 

1.00 1,00 


Yes 

52 

205 

1.20 1.26 

0.30- 5.26 

Age of startmg to 
smoke (years) 

Never 

4 

19 

1.00 1.00 


>20 

20 

80 

1.19 1.10 

0.25- 4.93 

<20 

32 

125 

1.22 1.39 

032- 6.06 

Trend (p value) 



<p>0.G5) 


Yean of smoking 

0 

4 

19 

1.00 1.00 


<35 

30 

146 

0.98 1.07 

035-459 

>35 

22 

59 

1.77 1.71 

036- 8.12 

Ttead (p value) 



(p>0.05) 


Amount of smoking 
(kg/per month) 

at-- 

nnw 

4 

19 

1.00 1.00 


<0.5 

25 

93 

1.2S 1.41 

033- 6.09 

0.6-1.0 

20 

93 

1.02 1.09 

0,24- 4.82 

>1.0 

7 

19 

1.73 1.91 

032-11.40 

TVend (p value) 



(pXJ.05) 


Smoking mdext 

<2 

4 

30 

1.00 1.00 


2- 

24 

99 

SJ2 2.61 

0.69- 9.82 

20- 

16 

74 

1.62 117 

035- 8.64 

35- 

12 

21 

4 28 4.70 

1.03-21.40 

TTend (p value) 



(JX0.Q5) 


Oftae cooks flood 

m 

44 

200 

1X0 1.00 


Yas 

12 

24 

237 336 

137- MS 

*ORc ■ Crude oddi ratio. 
•*ORa - Oddi ratio after i 

.j 

at by eeudltM 

ml iBgflmit 

rrgn wiM lot other risk 

factors. 





Smokmg ado ■ Yearn of SmotaagMmoy cf moists 


However, none of these relationships was statistical! 
significant.^ contrast, a statistically si gnifican t dots 
response relationship of lung cancer with irookin 
index was observed The adjusted OR in men wfc 
often cooked food (at least once a day) was 3.56 (95% 
Cl: 1.27-8.88). The adjusted ORs were slightly larger 
than the crude ORs. 

Crude and adjusted ORs for coo king and passive 
smoking are presented for females in Table 3. No dos«j 
response relationship of lung cancer with age at which 
the woman began to cook food was observed, but the 
OR associated with the age at which the woman began 
to cook food (11-15 years old) was si gnifies 
Adjusted ORs associated with the duration of cooking 
were much larger than crude ORs. There was a sugges¬ 
tion of dose-response relationship of lung cancer with 
the duration of cooking food for the adjusted ORs. No 
relationship of lung cancer with passive smoking was 
observed. 

Odds ratios for family history of lung cancer and per¬ 
sonal history of chronic bronchitis were significantly 
associated with lung cancer in both sexes but duration j 
of using an unventilated fire pit was not (Table A}. All \ 
conditional logistic regression ORs were larger than 
crude ORs in Table 4. 

DISCUSSION 

This study was intended to supplement previous stud¬ 
ies which had shown a strong association of indoor 
smoky coal combustion with lung cancer in Xuanwei 
County. 2 J Full undemanding of lung cancer aetiology 
in Xuanwei, and comprehensive risk assessment of the 
effect of smoky coal use, require systematic assessment 


Table 3 Odds Kmoe (OK) and 93% confidence hmrmb (CD foe 
htng cancer m females according to cooking and p*meet smokm g. 
Xmmwo, China, 1965-1996 


Factor 

Cases 

Controls 

ORr* ORa** 

95% a 

Age of starting 
to cook 

>15 

13 

73 

1.00 1.00 


11-15 

30 

69 

244 237 

109- 5 .13 

<10 

Tkead (p value) 

11 

60 

1.03 135 

(p>0.Q5) 

0 45- 3.49 

Ymcfeoehtg 

<30 

7 

53 

i.oo ixo 


31-44 

28 

85 

2.49 1.18 

1.76- 47.49 

>45 

TVaad (p value) 

19 

64 

233 14.70 

(pX)Q5) 

1.61-134.03 


No 

9 

26 

1X0 1.00 


Yrn 

45 

174 

0.74 0.77 

030- 1.96 


* ORc • Crude od* rma. 

** OR* m Oddi mao m edfrwmnnt by coodftflcmal IrgiHr 


2023382561 



Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 




■ships was statistical) 
cally significant 
cancer with amol^' 
ted OR in men 
- day) was 3.36 ( 95 ^ 
veie slightly la rgt * 

cooking and passiv. 
;s in Table 3. No do* 

lcerwithageatwhic^ 

*as observed, but 

tich the woman bega. 

>M) was significant 

e duration of cookin, 

s. There was a suggej 
ip of lung cancer wiy, 
the adjusted ORs. \ 0 
passive smoking w*j 

>flung cancer and pet. 
ids were significantly 
«h sexes but duration 
was not (Table 4). Afi 
)Rs were larger than 


lement previous stud, 
association of indoor 
lg canceT in Xuanwcj 
lung cancer aetiology 
risk assessment of the 
systematic assessment 

lima mteivb (Cl) fa 

it and panivt tmokiu. 
5-1986 



RICK FACTORS FOR LUNG CANCER IN CHINA 


29 


ORc* OR*- 

a 

1.00 

1.00 


2.44 

2.37 

1.09- 5.15 

1.® 

125 

0.45- 3.49 

<pX>05) 


1.00 

1.00 


2.49 

111 

1.76- 47.49 

2.25 

14.70 

1.61-13403 

(p>0.05) 


1.00 

1.00 


0.74 

0.77 

020- 1.96 


I 




f 




mios (ORl and 95% confidence interval: ( Cl) for lung cancer in males and females, according to familial history of lung 

■0 oa&* _ and vMrt utin* unvenitlnied fire nit Xunnw+i China IQM 


cancer. 


- history of chronic bronchitis and years using unvennlated fire pit. Xuanwei. China. /9£5-/9#6 


Miles 


Fem*l6s 


Total 


Case Control OR** (95% Cl) Case Control ORa (95% Cl) Case Control ORa (95% Cl) 


3.75(2 05- 6 83) 



41 

200 


45 

192 


86 

392 

so 

Ye* 

****** 

15 

24 

3.79(1.70- M2) 

9 

10 

4.18(1i6l-10 85) 

24 

34 

39 

209 


38 

184 


77 

393 

so 

17 

15 

722 (2.66-20.18) 

16 

18 

7.37(2 40-22.66) 

33 

33 

Y«* 










22 

107 


21 

84 


43 

191 

<45 

34 

117 

1.78 (0.46- 6.93) 

33 

118 

0.73 (0.20- 2.60) 

67 

235 


7.61 (3.62-16,00) 


M2 (0 46- 2 74) 




--jfier adjustment by condition*] logistic regression for 

•OR* * Odds raw 

Iv of fuel use, but of other known and suspected 

** o0 ’ y , we n. To achieve such an assessment, we 
"^^study design which provided effective case- 
‘** 1 , matching with respect to fuel type and average 
used as well as to age and gender. 

*Tanwci is a very rural area. In the present study, 

* all lung cancer patients were diagnosed by the 
hospitals. Only 17% of the lung cancer cases 
on cytological/pathological findings, 83% 

_ on cUnical histories and X-ray findings. 
Therefore, misclassification of the cases may exist in 
d* jtudy However, other reasons may improve valid- 
m of hmg cancer diagnosis in the study. Because of 
' medical care in Xuanwei, most lung cancer 
pgdetrts had reached an advanced stage of the disease 
«heo diagnosed, and local doctors had wide experi¬ 
ence of this diagnosis because of the high lung cancer 
aurtjidity in Xuanwei. In order to assess validity of the 
Aipcu. we also followed up a number of lung cancer 
paucats from the study, almost all of whom died within 
m Booths of diagnosis. 

Is both males and females, the current study dis- 
<*e ^ consistent and statistically significant associ¬ 
ate of lung cancer with chronic bronchitis and 
poutrie family history of lung cancer. Lung cancer was 
jfao nodated with the frequency of cooking food (in 
Mies) and the duration of cooking food (in females), 
oca after the matching on fuel type inherent in the 
«ady design. Not surprisingly, lung cancer was assoa- 
*ed *ub active smoking in males. No association with 
pmn Booking was observed in females. 

!a Xuanwei, women are generally responsible for 
<aokiag food, so the variable ‘cooks or does not cook 
faod* could not be assessed in females. However, the 
^ ■■floated with the variable ‘years of cooking* 


other risk factor*. 

suggested that lung cancer risk increased with increase 
in duration of cooking (Table 3). There was no dose- 
response relationship between lung cancer and age at 
which a woman began to cook food. This observation 
may be due to the possibility that women who reported 
cooking food at less than ten years old did not really 
cook food at that age. The OR in males who often 
cooked food was over three times greater than in those 
who did not. It is likely that those who cook food inhale 
more coal-smoke pollution than those who do not. Wu 
et ai reported that subjects exposed to burning coal 
used for heating or cooking in a stove or fireplace 
during the majority of childhood and the teenage years 
had a lung cancer risk 2.3 times higher than subjects 
who were not so exposed." Wang eta! have reported 
similar results from China . 11 Gao ef al reported 
increased risk of lung cancer in Shanghai women who 
cook frequently with rapesecd oil ° This observation 
raises the question of whether pollutants associated 
not only with the cooking fuel but also with the cooking 
method promote lung cancer. 

The observed association of lung cancer with posi¬ 
tive family history of the illness maybe attributable in 
part to recall bias. However, our results are consistent 
with other studies 14 '” which tends to reinforce the 
validity of the association. Our relative risk estimates 
for positive family history of lung cancer, 3.79 in males 
and 4.18 in females, were also similar to previous stud¬ 
ies. The association may be due partly to the fact that a 
subject’s relatives lived in the same environment as the 
subject for some time. Mulvihill has postulated that 
some abnormal types of gene might increase sensitivity 
to environmental carcinogens. 1 * Further research will 
be necessary to elucidate and distinguish the roles of 
genetic and environmental factors in carcinogenesis. 



Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Tobacco smoking is generally accepted to be a major 
cause of lung cancer. 1 *' 23 We observed an association of 
lung cancer with tobacco smoking in males, and this 
observation tended to enhance confidence in the 
results. However, the association was weaker than has 
been reported in many previous studies. 131 ’ When con¬ 
sidered individually, duration of smoking, amount of 
smoking, and age at which smoking began were only 
weakly associated with the illness. Only the smoking 
index derived by multiplying duration by amount of 
smoking was significantly associated with lung cancer. 

These observations may be due partly to the fact that 
only 23 (8.2%) of 280 males in this study were lifetime 
non-smokers. In such a small comparison group, even 
fairly small changes in the distribution of non-smokers 
between cases and controls could have produced 
marked differences in observed ORs associated with 
smoking. More importantly many fanners in Xuanwei 
smoke tobacco through a long bamboo cylinder partly 
filled with water and the passage of smoke through the 
water may filter out carcinogenic substances. Studies 
comparing the composition of water-filtered to unfil¬ 
tered tobacco smoke are currently in progress. 

It is also quite conceivable that the large amount of 
air pollutants inhaled during indoor smoky coal burn¬ 
ing in Xuanwei partly overwhelm the carrinogeni^. 
effect of tobacco sxnokin/. For example, as mentioned 
above, the average indoor concentration of BAR in the 
Xuanwei region of high lung cancer mortality was 
627 ug/100 m 3 in a recent survey. An individual inhal¬ 
ing 12 m 3 of air per day might therefore inhale 9154 ug 
of BAP in a year if be or she spent eight hours per day 
indoors. In contrast, an individual smoking 20 cigaret¬ 
tes per day might be expected to inhale only about 
700 ug of BAP in one year. 23 Thus, it is not especially 
surprising that the ORs associated with smoking in 
Xuanwei males were smaller than reported in other 
studies. Because unusual environmental conditions 
prevail in Xuanwei, it would not be advisable to 
generalize these ORs to other areas. 

Smoking is very rare in Xuanwei females. In addi¬ 
tion, we observed no association of lung cancer with 
passive smoking in females. Such an association has 
been reported in several previous investigations.*' 27 In 
non-smoking women in Shanghai, Gao ef al observed a 
limited association of lung cancer with passive smok¬ 
ing; in that study the relative risk ranged from 1.0 in 
women living less than 20 yean with a smoking hus¬ 
band to-1.7 in those living with a smoking husband for 
at feast 40 years. 13 However Koo et at have not 
observed a consistent association of lung cancer with 
passive smoking in Chinese women.*'* These authors 
also stated that correlates of passive smoking such as 


diet and socioeconomic sutus can act as import 
confounders when the health risks of passive unofe^ 
are evaluated. 31 The heavy indoor air polluting 
Xuanwei may also overwhelm the carcinogenic efie» 
of passive smoking The effect of passive smoking 
lung cancer*may depend on local environmental 
tors and results obtained in a given region may there, 
fore not be applicable to other regions. 

In summary, this study was undertaken to 
plement existing evidence showing a strong association 
of lung cancer with indoor use of smoky coal in Xuan. 
wei. Our results disclose important associations of lu^ 
cancer with factors other than fuel type and therefore 
indicate that these factors must be considered in any 
comprehensive, quantitative risk assessmeu: of lunj 
cancer in Xuanwei. Our results also confirm indirectly 
that smoky coal pollution is an important determinant 
of lung cancer in Xuanwei. A separate case-control 
study, which will allow simultaneous direct analysis of 
the effects of indoor air pollution and other known and 
suspected lung cancer risk factors in Xuanwei, « 
currently in progress. 
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OTHER STUDIES DISCUSSING LUNG CANCER 


In addition to the primary lung cancer studies discussed 
in Section A of this notebook, there are several other studies 
which are sometimes mentioned in the context of epidemiologic 
studies on ETS and lung cancer. Because these studies are 
methodologically flawed or report incomplete data, they are of 
limited usefulness. For instance, the earlier studies (e.g., Knoth, 
et al., 1983; Miller, 1984; Sandler, et al., 1985) were excluded 
from' the Letzel and Uberla meta-analysis (1990), and even from the 
meta—analyses conducted by the National Academy of Sciences in 
1986 and by the Environmental Protection Agency in 1990. 

Following are brief summaries of each of these studies, 
focusing on their problems. Copies of these studies follow this 
introduction, arranged in chronological order and highlighted in 
yellow for useful information and in blue for adverse information. 

Knoth, et al., 1983. 

• This German study included a total of 792 lung cancer patients. 
There was no control population for comparison, and thus, the 
authors' conclusions are of limited value. 1 

• One reviewer commented that this report contained "only 
tentative conclusions based on poor data analyzed by 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 


2023382566 



2 

unacceptable methods." 

Sandler, et al., 1985 

• Although the papers published by Sandler, et al., in 1985 
focused on overall mortality, some numbers of lung cancer 

3 

deaths were presented. 

• The methodology and interpretation of these studies have been 
heavily criticized (e.g., one scientist described the studies 
as "heavily flawed"). 4 The data presented are of limited 
value. 

Dalager, et al., 1986. 

• Data from three case-control studies conducted in the United 
States under the auspices of the National Cancer Institute were 
combined and analyzed in this study. 5 (Two of the studies, 
Correa, et al., and Buffler, et al., were discussed in Section 
A of this notebook.) 

• Because the Dalager paper includes two primary studies on ETS 
and lung cancer, if it were included in considerations of the 
epidemiologic studies, it would result in some data being 
"counted" twice. 
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Lloyd, et al., 1986. 


• In a study investigating the high rate of lung cancer in one 
town in Scotland, relatives of 42 cases who had died of lung : 
cancer and of 42 matched controls who had died of other causes 
were inte rviewed.® 

• Conclusions about ETS exposure were based on smokers and 
nonsmokers combined, thus precluding comparisons to the primary 
studies cited in Section A of this notebook. However, the 
authors reported no statistically significant differences 
between cases and controls for any questions relative to 
personal smoking or to ETS. 

Katada, et al., 1988. 

• This study, using hospitalized individuals in Nara, Japan, 
included only 25 female lung cancer cases (some of whom were 

7 

smokers): and 50 female controls. 

• All of the cases reported present exposure to ETS, all but two 
reported past exposure, and all but four reported childhood 
exposure. Thus, the reference categories (i.e., non-exposed 
women) are too small to allow appropriate calculations of 
relative risk. 
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• Nevertheless, none of the case-control comparisons was 
statistically significant at the 5% level. (Note: the paper 
also bases some of its conclusions on nonsmokers and smokers 
combined.) 

Lam and Cheng, 1988 

• This paper reviews four lung cancer studies previously 

conducted in Hong Kong, all of which are presented in the 

8 

Primary Studies section of this notebook. 

• Using meta-analysis, Lam and Cheng calculate a statistically 
significant summary point estimate for the four studies. 


Chen, et al., 1990 

• In 1990, conclusions based on a study of 332 cases and 635 

g 

group-matched hospital controls in Taiwan were published. 

♦ For ETS exposure, point estimates achieving statistical 
significance were reported; however, it appears that these 
point estimates were calculated using both nonsmokers and 
active smokers, and are thus not comparable with other studies 
of nonsmokers only. 
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Miller, 1990. 


Miller used newspaper death notices to ascertain cancer deaths 
in women in northwestern Pennsylvania, and then interviewed 
surviving next-of-kin to obtain information on the deceased 
women. This approach could be expected to result in problems 
related to accurate recall by those interviewed. 10 

In a 1984 paper, Miller examined "all cancer deaths" (See Other 
Cancers section in this notebook) ; in the 1990 paper, he 
provides n umb ers of cancer deaths by site. 
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PASSIVE SMOKING AS A CAUSATIVE FACTOR OF LUNG 
CANCER IN NONSMOKING WOMEN 

by 

A. Knoth, H. Bohn and F. Schmidt 


ABSTRACT: 


in a study on 792 patients wish bron¬ 
chogenic carcinoma of both sexes in 
the region Mannheim-Ludwtgs- 
hafen—Heidelberg 59 female bron¬ 
chogenic carcinomas were found.39 
of them appeared in non-smoking 
female patients . 61*5% of them had 
lived in domestic community wish 
smokers. This is nearly the threefold 
as could be expected on the basis of 
smoking behavior of men in the 
respective groups of age. Suggestions 
on professional exposition to con- 
cerogenic substances could not he 
found fust as little as references to 


hereditary factors. Passive smoking 
is by far the obvious interpretation 
for she high shore of non-smokers in 
Our female patients with bron¬ 
chogenic carcinoma the more so 
Since the percentage of squamous 
Celt and small-cell carcinomas which 
are valid «.t typical carcinomas of 
smokers, did not tie essentially lower 
in our non-smoking wives (66,6%) 
in comparison to female smokers 
(AQ%). As a further support of this 
interpretation is refered to similar 
results in the world literature proving 
our findings as not surprising. 


In a study on 792 lung cancer patients published in a previous 
paper (Med, Klin. Prax ., 1/1983) we had investigated the question of 
whether "light smoking" (smoking of filter-tipped cigarettes) reduces 
the lung cancer risk, and had found at least five indicators to refute 
this hypothesis. However, we also came upon another significant finding 
which called for further analysis: while 97.3% of the 733 male patients 
with bronchial carcinomas were smokers, there were 39 nonsmokers amona 
the 59 women with lung cancer, i.e., more than half the female patients. 

As it was not possible to demonstrate any evidence of special occupational 
exposure to carcinogens either in the men with lung cancer or in the 
women — 47.1% of the women with bronchial carcinomas, being housewives, 
had no occupation whatsoever, 23.5% were unskilled working women and 
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17.6% were office workers — the question arose of what other harmful 
agents could be considered as being responsible for the especially high 
percentage of nonsmoking women among our female patients. The fact 
that general air pollutants play a secondary role as a causative agent 
of bronchial cancer as well has been shown again just recently by Ulmer 
[15] in a meticulous study from Northrhine-Westfalia. 

Concerning the methods, we refer to our previous publication [5] • 
Hereditary factors were ruled out already because the great increase 
in the incidence of bronchial carcinoma in women as well would require 
a radical change in the hereditary composition in numerous countries 
in the past decades. Nor is there any indication of such a change [12]. 

In view of the sensational findings of Hirayama [4] and 
Trichopoulos et al. [14] , we focused our attention primarily on the 
smoking habits of the husbands and other family members living in the 
same household with the nonsmoking female lung cancer patients. 

A comprehensive review of passive smoking and cancer had been 
published by Schmidt in MEDIZINISCHE KLINIK in 1979 [9]. In that review 
he listed, inter alia , more than 40 carcinogenic substances which had 
been detected in tobacco smoke. 

Especially High Carcinogen Level in Sidestream Smoke 

The possibility of a cancer-causing effect not only of active 
smoking but also of passive smoking can no longer be challenged with 
scientific arguments for the following reasons: 
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1. The overwhelming majority of the above-mentioned more than 
40 carcinogenic substances present in tobacco smoke enter the surround¬ 
ing air with the sidestream smoke f and thus the passive smoker is forced 
to inhale them as well.^ £The sidestream smoke does not differ qualitatively, 
^but only quantitatively from the mainstream smoke which is inhaled by f 
'the smoker himself when puffing on the cigarette.^ Consequently* the ? 
health hazard of passive smoking is directly related to the health hazards^ 
|of the smoker proper. The severe health damage which the "active” smoker 
must expect makes it ab initio very unlikely for passive smoking to 
be merely a nuisance. Even though the passive smoker inhales the tobacco 
smoke in more or less dilute form, the significance of this dilution 
factor is rendered relative by the fact that the level of the carcinogens 
among the harmful substances is much higher in the sidestream smoke 
than in the mainsteam which is inhaled only by the smoker himself. 


2. The carcinogenic effect of passive smoking has been clearly / 
^established in animal experiments. Ca. 10% of the golden hamsters used 
developed laryngeal carcinomas even in the experiment designed in the 
Forschungsinstitut der Deutschen Zigarettenindustrie [Research Institute 
of the West German Cigarette Industry), and the corresponding percentage 
was even higher, 20% in a U, S. study. It was possible to increase 

the lung tumor incidence by passive smoking to 91% in some cases in 
predisposed mouse strains (reference in [9]). 

3. The more than a dozen nitrosamines detected in tobacco smoke 
deserve particular attention in this respect both qualitatively and 
quantitatively. One ppm (* parts per million) of them is already 
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considered to be potentially carcinogenic. All animal species in¬ 
vestigated so far (more than 20) responded to nitrosamine by tumor 
development without exception. Therefore, we must assume that nitrosaxnin.es 
induce cancer in humans as well. 

It is also of particular significance that the nitrosamine level 
in tobacco smoke is so high that smoking must be considered to be the 
most important source of exogenous nitrosamine in the environment in 
general. The situation is further aggravated by the circumstance that 
according to Brunnemann et al. 11,2], the nitrosamine level in the side- 
stream smoke is up to 50 times higher than in the mainstream smoke which 
is inhaled only by the smoker. This especially strongly increased 
nitrosamine level in the sidestream smoke renders the dilution effect 
so strongly relative that — according to the same authors — the 
nitrosamine uptake by passive smokers in rooms filled with smoke can 
reach levels which correspond to the nitrosamine content in the main¬ 
stream smoke of up to 30 cigarettes per hour! The nitrosamine level 
in the sidestream smoke of tobacco is, for example, at least 1,000 times 
higher than in beer or in aminophenazone, an otherwise good medicine, 
which was withdrawn from circulation because of minute traces of 
nitrosamine, or than the maximum values which have been specified re¬ 
cently in the nitrosamine ordinance for pacifiers for babies. 

fThere is No Harmless Dose 

4. Carcinogens are distinguished from other toxic substances 
by their pronounced summation effect. The individual partial doses 
add up to a critical threshold value beyond which cancer usually 
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becomes clinically manifest. Even very small doses — one millionth 
of one gram — produce irreversible changes in the cell (« tumor 
blastoderm). Therefore, in principle, there is no fully harmless dose 
for carcinogenic substances, because the possibility cannot be roiled 
out that the partial doses inhaled by passive smoking lead to levels 
exceeding the carcinogenic threshold value which perhaps would not have 
been reached otherwise during the life of the patient by summation with 
other carcinogens present in the environment which none of us can fully 
escape, and thus cancer becomes clinically manifest during the lifetime. 
For the same reason, there are no MAC [Maximum Allowable Concentrations) 
for carcinogenic substances either. 

5.* Based on these facts the present epidemiological findings 

4 

f are by no means surprising. Hirayama's study [4) on more than 91,000 

nonsmoking married Japanese women above the age of 40 years should be 

mentioned in particular in this connection. According to this study, 

% 

nonsmoking women married to smokers had more than double the lung cancer 
incidence of women married to nonsmokers. He also found a statistically 
significant relationship between the lung cancer risk of the nonsmoking 
women and the intensity of smoking of the spouses, but no such relation¬ 
ship for other forms of cancer (gastric and endometrial cancers). 

Similar findings were also obtained by Trichopoulos et al. [14] 
in Athens by a totally different methodological approach: When comparing 
the smoking habits of the husbands of 51 women with lung cancer with 
those of 163 women with other diseases, the lung cancer incidence of 
nonsmoking women married to smokers was found to increase, on an average. 
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by a factor of 2.4, and even by a factor of 3.4 when the husband smoked 
©ore than two packs of cigarettes a day. 

In a subsequent evaluation of the materials of the prospective 
study of the American Cancer Society on the pattern of Hirayaaa’s study 
[4J, Garfinkel [3] also found at least a similar tendency, even though 
it was not .possible to demonstrate any statistical significance: When 
taking the age-adjusted lung cancer incidence in nonsmoking wives of 
nonsmokers for 1, the figure rose to 1.37 when the nonsmoking women 
were married to smokers who smoked more than 20 cigarettes a day. 

These findings of Garfinkel, which show the same trend as Hirayama's 
studies, could be plausibly explained when considering the following 
circumstances: The rooms in Japanese wooden houses, especially in the 
country, are known to be very small and have low ceilings. Harmful 
concentrations are reached within a short time due to the small air 
volume; in agreement herewith the risk for nonsmoking wcmen in the country 
was especially high. American homes are, however, not only more spacious 
and the rooms generally bigger, but a higher percentage of them are 
also air-conditioned. As the homes are bigger, the nonsmoking women 
in the United States also have more possibility to withdraw to other 
rooms when they feel excessively bothered by the smoking of their husbands, 
aside from the tobacco smoke concentration being also generally lower. 

Unproportionately High Percentage of Konsmoking Women with Bronchial 
Carcinoma Live with Smoking Men 

61.5% of the, 39 nonsmoking women with bronchial carcinomas in oysr 
Jstudy lived in the same household with smoking men. This percentage 
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is fax higher than was to be expected based on the percentage of smoking* * 
in the age groups being considered. 

The data on the smoking habits were obtained from the family members 
themselves, usually from the husband, in this study as well. As it 
was quasi in the interest of these subjects to supply data, they can 
be assumed to be especially reliable. 

According to the recent "microcensus" of the Statistisches Bundesamt 
[Bureau of Statistics of West Germany] covering 2 million citizens [13], 
36.6% of the men were smokers. The majority is accounted for by younger 
smokers in the age group of 20-40 years. Only 22.4% of the men were 
smokers in the age bracket 50-69 years, i.e., in the age group which 
includes most of the husbands of our nonsmoking female patients [6]. 

When talking this into account, twice or even three times as many of 
the nonsmoking women with bronchial carcinoma lived together with smoking 
men than, was to be expected statistically, which remarkably duplicates 
Hirayama's [4] findings in Japan and Trichopoulos 1 [14] findings in 
Athens. 

Jhe fact that 66.6% of the bronchial carcinomas in the nonsmoking 
^married women were squamous epithelial and small-cell carcinomas is / 
also indicative of the involvement of passive smoking in the development 
of, cancer, because the corresponding percentage was not subs t anti ally/ 
^higher among the smoking women (80%). Since —- as was mentioned before — 
occupational exposure to carcinogens and hereditary factors as the cause 
of the increased incidence of bronchial carcinoma in nonsmoking female 
patients are ruled out, it could hardly be disputed that the causal 
involvement of passive smoking in the bronchial carcinomas of the 


-7- 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 


2023382581 



nonsmoking married women is by far the most plausible explanation in 
our study as well. 


Sufficient Evidence of Health Hazard 

It was demonstrated by Schmidt elsewhere that passive smoking 
/ — completely regardless of a possible carcinogenic effect — is a true 
f health risk 17,8,10,11). The exaggerated criticism of the results, 
especially of Hirayama (4], must therefore be opposed all the more 
emphatically: The cigarette industry even attempted to make these findings 
appear incredible in full-page ads in leading newspapers in West Germany. 
The chief witnesses were, without exception, members of the Forschungsrat 
Raucben und Gesundheit der Zigarettenindustrie [Research Council on 
Smoking and Health of the Cigarette Industry] which distributed 20 million 
DM made available by the industry for research purposes during the past 
years without making it public. The inglorious role played by this 
"Research Council" has already been exposed by one of us elsewhere 
[10] in detail. With good reason this can be described as no less a 
scandal than the exposure of the "Neue Heimat". Therefore, the Medical 
Task Force on Smoking and Health passed the following resolution in 
its 1981 annual general meeting in Berlin: 

"The cigarette industry is increasingly misusing the so-called 
Research Council on Smoking and Health sponsored by it to manipulate 
public opinion regarding the question of passive smoking. Therefore, 
we regard the direct sponsorship of research on the problems of smoking 
by the cigarette industry and the financial grants, e.g., even to medical 
journals, bypassing established research institutions, such as the 
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Deutsche Forschungsgemeinschaft [West German Research Association], 
as a serious threat to scientific freedom which comes alarmingly close 
to disguised corruption. Therefore, we urge the West German Federal 
Minister for Science to guarantee, as a minimum, at least the disclosure 
by the cigarette industry of how these millions granted for 'promoting 
research' on smoking are used. In addition, the name of the sponsor 
should be indicated in all publications of independent institutes on 
the problem of smoking, which were sponsored by the cigarette industry." 

We are pleased to report that von Bttlow, West German Federal Minister 
for Research, has informed the Medical Task Force on Smoking and Health 
on January 27, 1982 that he considered our demands to be justified — 
and not only in this special case — and that he would take them into 
account in his further discussions with prof. Schmahl. It is also shame¬ 
ful that leading members of the board of directors of Deutsche Gesellschaft 
fur Arbeitsmedizin [West German Society for Industrial Medicine], e.g. r 
G. Lehnert and H. Valentin, being heavy smokers themselves, do not shrink 
from turning all principles of preventive medicine upside down and consid¬ 
ering passive smoking only as a nuisance until proof of the health hazard, 
which should be watertight in every respect, is available. According 
to the principles of preventive medicine, any harmful agent whose health 
hazards can be supported with an impressive wealth of data as in the 
case of tobacco smoke in general, should be considered hazardous for 
health even when diluted until the opposite, i.e., the harmlessness 
of passive smoking, is proved. 
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Forschungssteile fur preventive Onkologie 
(Letter: Prof Dr. F. Schmidt), 

Klinische Fakultdt Mannheim tier Univemtdt Heidelberg 

Passivrauchen als Lungenkrebs- 
ursache bei Nichtraucherinnen 


Zusammenfassung 

In einer Studie mn 792 Bronchial - 
karzinompatiemen beideriei Ge- 
echlechts aus dem Raum Mann- 
heim-Ludwigshafen-Heidelberg 
warden unter 59 Lungenkrtbspa- 
tientinnen 39 Nichtraucherinnen ge- 
fitnden. 61,3% von ihnen haxten in 
hduslicher Gemeinschaft mil Rau- 
I chem gelebt. Das ist nahezu das 
Dreifache von dem , was aufgrund 
der Rauchgewohnheiten der Manner 
in den betreffenden Aliersgruppen 
ZM erwarten war . Da Hinweise auf 
berufliche Kanzerogenexposition 
ebensowenig erminelt werden konn - 
hen wie erbliche Fakxoren * wird das 
Passivrauchen fur den hohen Anteil 
an Nichtraucherinnen bei unseren 
Bronchialkarzinompatientinnen als 
die mit Abstand naheliegendste Er- 
kid rung betrachtet , zumal der Anteil 
an Plattenepithel- und kleinzelligen 
Karzinomen . die als typische Rau - 
cherkrebse gelten „ mit 66,6% gegen- 
iiber 80% bei den Raucherinnen 
nicht wesentlich niedriger lag. Als 
weitere Stutze dieser Interpretation 
wird auf ahnliche Befunde in der U- 
teratur hingtrwiesen, die dieses Er- 
gebnis keineswegs als uberraschend 
erscheinen lassen. 


In etnem vorangegangenen Beitrag 
(Med. Klin. Prax. 1/1983) waren wir 
m einer Studie an 792 Lungenkrebs- 
patienten der Frage nachgegangen, ob 
^Leichtrauchen 44 (Rauchen von Fil- 
temgaretten) das Lungenkrebsrisiko 
vermindert, und batten mindestens 
fkinf Indizien dafur gefunden* daB dies 
nicht der Fall ist. Da bei Hie Ben wir 
jedoch auf einen weiteren bcdcutsa- 
men Befund, der eine nihere Analyse 
erforderlich machte: Wahrcnd 97*3% 
der 733 minnlichcn Broochialkarzi- 
nompatienten Raucher waren* famJcn 
sich unter 59 Frauen mit Lungenkrebs 
39 Nichtraucherinnen* also mchr als 
die Halite. Da wir Hinweise auf bc- 
sondere berufliche Kanzerogenexpo¬ 
sition weder bei den Manncm mit 
Lungenkrebs noch bei den Frauen er¬ 
mine In konn ten - 47*1% der Bron¬ 
chialkarzinompatientinnen fibten als 
Hausfrauen iiberhaupt keinen Bcruf 
aus, 23*5% waren in ungclcmtcn Bc- 
rufen tatig und 17*6% waren Angc- 
stelite —, ergab sich die Frage* welche 
weiteren Noxcn fiir den bcsomlcnt ho¬ 
hen Anteil von Nichtraucherinnen in 
unscrcm weibliehen Pat ien ten gut in 
Frage kamcn. DaB allgcmcinc Luft- 
verunrvinigungen als Bmnchiafkrcbs- 
ursachc allcnfalls cine Nebenrollc 
spiclcn. hat im fibrigen Ulmer (15| 
soeben emeut in einer sorgfaltigcn 
Studie aus Nordrhein-Westfalen ge- 
acigt. 

Hinsichtlich der Mcthodtk verweisen 
wir auf unscrc fruhcrc Publikation (5). 
Erbfaktoren schiedcn schon allcin 
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des Broochialkarzinoms auch bei 
Frauen cine gravierende Anderung 
der erblichen Zusammetuetzung in 
cahlreichen Lindern in den ktzten 
Jahrzehnten erf or dem wurde. Auch 
dafur beat kein Anhaltspunkt vor 
112 ). 

Im Hinblick auf die aufsehenerregen-. 
den Befunde von Hirayama [4] und 
Trichopoulos et al. [14) wandten wir 
deshalb unsere besondere Aufmerk- 
samkeit den Rauchgewohnheiten der 
Ehegatten und anderer in hiuslicher 
Gemeinschaft mit den nichtrauchen- 
den Lungenkrtbspattentinnen leben¬ 
der Angehorigcr zu. 

Schon 1979 veroffentlichte Schmidt in 
der MED1Z1NISCHEN KL1NIK cine 
umfassende Ubersicht iiber Zwangs- 
rauchen und Krebs (9j. In dieser 
Obersicht ttelite er unter andcrem 
mchr als 40 krcbscrzcugcndc Stoffc 
tabcllarisch zusammen, die btshcr im 
Tabakrauch nachgewicscn wurden. 

Kanzerogengehalt 
im Nebenstromrauch 
besondere hoch 

Die Moglichkcit einer krebserzeugen- 
den Wirkung nicht nur des Akiiv-* 
sondem auch des Passivrauchcns 15Bt 
sich aus folgcndcn Grundcn mit wis- 
scnschaft lichen Argumcntcn nicht 
mchr bestrciten: 

I. Dcr groBtc Tcil der erwahnten fiber 
40 krcbscrzcugcndcn Stoffc tics 
Tahakrauchcs geht mit dem Ncbcn- 
strom in die Utngcbungslufl, wo ihn 
zwangslaufig auch der Passivruuchcr 
cinatmcn muB. Der Ncbcnstromrauch 
untcrschcidct sich vom Hauptstrom- 
rauch, den der Raucher selbst bcim 
Ziehen an dcr Zigarcttc inhafiert. 
nicht quaiitativ, sonde rn lediglieh 
quantitativ. Das Gcsundhcitsrisiko 
des Passivrauchcns stcht demnach in 
unvnitvclbarer Beziehung zu den Gc- 
sundheitsgefahren des Rauchcns 
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ten. einleuchtend erklart werden: Die 
Wohnraume in den japanischen Holz- 
hiiuschen, speziel) auf dem Land, Rind 
bekanntlich sehr klein und niedrig. 
Durch ihr geringes Luftvolumen wer¬ 
den hier bedenkliche K onzent rati one n 
•chon nach kurzer Zeit erreicht; in 
Obereinstimmung damit war die Ge- 
(ahrdung der nichtrauchenden Ehe- 
frauen auf dem Land besonders hoch. 
Die amerikanischen Wohnungen sind 
dagegen nicht nur geraumiger und die 
Zimmer im Durthschnitt grower, son- 
dem auch in einem hohen Prozentsatz 
klimitisiert. Durch die groBeren Woh¬ 
nungen hat zudem eine nichtrauchen- 
de Ehefrau in den USA, die sich durch 
das Rauchen ihres Gatten zu stark be- 
lastigt fiihlt, neben dev ohnehin gc- 
ringeren Tabakrauchkonzentraiion 
auch noch eher die Moglichkeit. in an^ 
derc Wohnraume auszuweichen. 

Nichtrauchende Bronchial- 
krebspatientinnen leben 
uberproportional haufig 
mit Rauchern zusammen 

Von den 39 nichtrauchenden Bron^ 
chialkarzinompatientinnen un sorer 
Sludic hatten 61.5% in hiiuslichcr Gc- 
mcinschaft mit Rauchern gelcbl. Das 
ist weit mehr. als auTgrund des Ant oils 
rauchcndcr Manner in den in Bctraeht 
kommenden Aliersgruppcn zu erwar- 
Icn war 

Die Angaben iiber die Rauchgewohn- 
hcilcn stammten auch hier von den 
Familienangchorigcn selbst, in der 
Regel vom Ehemann. Da sic quasi in 
cigcner Sachc gegeben wurden. darf 
man annehmen, daB diese Angaben 
besonders zuvcrlassig sind. 

Nach Jem letzten Mikrozensus des 
Statistisehcn Bundesamtcs an zwei 
MiHioncn Bundeshiirgcm 1131 ranch- 
ten 38,6% dev Manner. Den Haupt- 
anteil stcllcn dabei die jiingeren Ran¬ 
cher in der Altcrsgruppe von 20 bis 40 
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Jahren. 1m Alter von 50 bis 69 Jahren 

- der Altersgruppe. die vorzugsweise 
als Ehemanncr fur unsere Patientin- 
nen in Betracht kommt - rauchtcn so- 
gar nur noch 22,4% der Manner [6]. 
Stellt man dies in Rechnung, kbten 
von den nichtrauchenden Bronchial- 
karzinompatientinnen doppelt Oder 
sogar dreimal so viele mit Rauchern in 
hauslicher Gemeinschaft, als stati- 
stisch zu eTwarten war - eine bemer- 
kenswene Parallele zu den Bcfunden 
von Hirayama [4] in Japan und Tri- 
chopoulos (14} in Athen. 

Fur die Beteiiigung des Passivrau- 
chens an der Krebsentstehung spricht 
in unserer Studie auch, daB 66,6% der 
Bronchiaikarzinome bei den nichtrau¬ 
chenden Ehefraucn Platicnepithcl- 
und kleinzelligc Karzinomc waren; bci 
den Raucherinncn waren cs mil 80% 
nicht wesentlieh mehr. Da - wic schon 
erwiihnt - beruflichc Kanzcrogenex- 
position und Erbfaktoren als Ursa- 
chen fur das gehauftc Auftrcten von 
Bronchialkrcbs bei nichtrauchenden 
Patientinncn ausscheidcn, diirftc 
kaum zu leugnen sc in: 

Eine ursiichliche Beteiiigung dcs Pas- 
sivrauchens an den Bronchialkarzino- 
mcn der nichtrauchenden Ehefraucn 
auch unserer Sludic ist die mit Ab- 
stand cinlcuchtcndstc ErkISirung, 

Gesundheitsschadlichkeit 
ausreichend bewiesen 

An andcrcr Stcllc wurde von Schmidt 
naehgcwiescn. daB das Passiv rauchen 

- viillig unabhiingig von eincr eveniu- 
ell krebserzeugenden Wirkung - ein 
cehies Gesundhetlsristko darstelH |7. 
K. 10. II |. Mil um sogroBcrcm Naeh- 
druck muB deshalb der uberspitzten 
Kritik an den Ergebnissen besonders 
von Hirayama |4| enigegengetreten 
werden; Die Zigareiienindustrie ver- 
suchlc sogar durch ganzseitige An/.ei¬ 
gen in fiihrcnden Tagcszc it ungen der 
Bumksrepublik Deutschland diese 
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Befunde als unglaubwiirdig hinzustel- 
ten. Kronzeugen waren dabei aus- 
nahmslos Mitglieder des Forschungs- 
rates Rauchen und Gesundheit der Zi- 
garettenindustrie, der in den letzten 
Jahren - ohite Offenlegung - 20 Mil- 
bonen DM an Forschungsmitteln ver- 
tcilte, die von der Industrie zur Verfii- 
gung gcstellt wurden. Auf die un- 
ruhmliche Rolle dieses „Forschungs- 
rates“ ist einer von urn an andercr 
Stelle {10} im Detail eingegangen. Mit 
guten G run den kann man dies aB ei- 
nen nicht minder groBcn Skandal be- 
zeichnen wie die Enthiillungen um die 
^Neue Hcimar. Schon 1981 verab- 
schiedetc deshalb der Arztlichc Ar- 
bcitskreis Rauchen und Gesundheit 
auf seiner Jahrcshauptvcrsammiung in 
Berlin dazu folgendc Resolution: 

JDic Zigarcttcnindustric miBbraucht 
den von ihr finanzierten. sogchannten 
Forschungsrat Rauchen und Gesund¬ 
heit mehr und mehr dazu. die offentli- 
che Mcinung in der Fragc des Passiv- 
muchens zu manipulicrcn. Wir crblik- 
ken deshalb in dcr direkten For- 
schungsfordcrung zur Problcmatik des 
Rauchcns durch die Zigarcttcnindu¬ 
stric und in Hnanzicllcn Zuwcndun- 
gen, z. B. auch an medizinischc Zcit- 
schriftcn, unter Umgchung bcwiihrter 
Forschungscinrichtungcn wie dcr 
Dcutschcn Forschungsgemcinschaft. 
cine emsthafte Bedrohung dcr Frci- 
hcil der Wisscnschaft. die finer gc- 
tamicn Korruptu>n hedenklieh nahe- 
komnu. Wir fordk'rn deshalb den Bun- 
dcswisscnschaftsministcr auf. als Mi¬ 
nimum cine Offenlegung der Verwen- 
dung dicscr Milliimenbetriige zur 
.Forschungsfiirtlerung* iiber tlas Rau¬ 
chen durch die Zigarcttcnindustric si- 
dier/ustcllen. Fcrncr ist fur. alle V'er- 
dffentlidiungen unabhangiger Instilu- 
Ic zur Problcmatik ties Rauchcns. die 
durch die Zigarciienindustrie gefor- 
dert wurden, cin Hinwcis auf den 
Gcldgcbcr zu fordern.** 
Erfrculichcrwcisc tciltc Bundcsfor- 
schungvminister von Buh»w dem Ar/t- 
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heitsschiden, mit dcnen der „aktive 4 * 
Raucher rechncn muB, roachen es von 
vomherein hbchst unwahrscheinlich, 
daB das Zwangsrauchen nur eine Be- 
lastigung sein sollte. Zwar inhalien 
der Pa&sivraucher den Tabakrauch 
roc hr oder weniger verdunnt; die Be- 
deutung dieses Verdunnungsfaktors 
wird jedoch schon dadurch wesentlich 
relativiert, daB der Schadsioffgehalt 
des Nebenstromrauches gerade an 
Kanzerogenen viel hbher ist als der 
Gehalt ixn Kauptstrom, den nur der 
Raucher selbst einatmet. 

2. 1m Tierexperiment ist die kanzero- 
gcne Wirkung des Passivrauchens ein- 
deutig gesichen. Sogar im For- 
schungsinstitut der Z>eutschcn Ziga- 
rettenindusthe selbst entwickelten ct- 
wa 10% der verwendeten Goldham- 
stcr Kehlkopfkarzinome; nach ciner 
US-Studie waren es sogar 20%. Die 
Lungentumorrate konnte in dispo- 
nienen Mausestammen durch Passiv- 
rauchcn zum Teil bis auf 91 % gestci- 
gert werden (Literatur bei [9]). 

3. Besondcre Bcachtung verdienen in 
diesem Zusaromenhang die mchr als 
ein Dutzcnd im Tabakrauch nachge- 
wicsenen Nitrosamine sow oh I in qua- 
Kutiver als auch in quantitativer Hin- 
licht. Ein I ppm (■ pars per million) 
davon gilt bereits als potentiel! kanze- 
rogen. Allc - mchr aU 20 - bishcr un- 
tersuchtcn Tierarten reagierten auf 
Nitrosamine ausnahmslos mil Tumor- 
bildung. Wir miissen dcshalb anneh- 
mcn. daB Nitrosamine auch beim 
Mcnschen Krebs erzeugen. 

Von bcsondcrcr Bcdcutung ist weitcr- 
hin, daB gerade der Nitrosamingchalt 
•m Tabakrauch so hiK'h ist, daB das 
Rauchcn als die wichtigstc exogene 
Nitrosaminqucllc in unscrcr Umwell 
uberhaupt gclten muB. Erschwerend 
fall! da bei ins Gewicht, daB der N>- 
trosamingehalt im Nebenstrom nach 
Brunnemann et al. (t, 2] bis zu 50mal 
hbher ist als im Hauptstrom, den nur 
der Raucher selbst einatmet. Durch 
diese besonders surk erhohte Nitros- 


aminmenge im Nebenstrom wird der 
Verdiinnungseffekt so stark relati¬ 
viert, daB - nach den gleichen Auto- 
ren - die Nitrosaminaufnahme von 
Passivrauchem in stark verqualmten 
Riiumen Wene erreichen kann, die 
dem Gehalt im Kauptstrom von bis zu 
30 Zigaretten stundlich entsprechen! 
Der Nitrosamingehalt im Nebenstrom 
des Tabakrauches ist zum Beispiel 
mindestens tauscndfach hoher als im 
Bier oder als im Aminophenazon, ci- 
nem ansonsten bewahnen Medika- 
meni, das wegen winziger Nitrosamin- 
spuren aus dem Verkehr gezogen wur- 
dc. oder auch als die Hikrhsiwertc. die 
kurzlich in der Nitrosaminvcrordnung 
fur Babyschnuller fcstgclcgt wurden. 

Eine unschadliche Dosis 
gibt es nicht 

4. Kanzcrogcnc unterscheiden sich 
von anderen Gillen durch ihre ausge- 
priiglc Summationswirkung. Die cin- 
zelncn Tctldoscn addieren sich bis zu 
eincm krilischcn SchweHenwert. dcs- 
sen Oberschrcitung in der Regcl zur 
klinischcn Manifestation des Krebses 
fiihrt. Schon winzige Doscn - 1 mil- 
lionstel Gramm rcicht dazu schon aus 
- htntcrlasscn dcmnach cine irreversi¬ 
ble Veriindcrung in der Zellc (• Tu- 
morkeimantage). Eine vbllig unschud- 
lichc Dosis gibt es dcshalb fiir krebscr- 
zeugende Sioffe grundsatzlich iiber- 
haupt nicht, weildie Mbglichkcit nicht 
ausgeschlosscn werden kann. daB die 
durch Passivrauchcn aufgcnommcnen 
Partiuldoscn durch Summation mit 
anderen Kanzerogenen in unserer 
Umwelt. dcnen sich keiner von tins 
ganz cntzichcn kann. dazu ftihren. daB 
der k rebser/.e uge nde .Sch w e Ben wen. 
der sonst zu Leb/eitcn des Patientcn 
vicllcicht nicht erreicht worden ware, 
durch Vorvcr luge ru ng uhcrschrittcn 
und M>mi] der Krebs zu Lchzcitcn kli- 
nisch manifest wird. Aus ebendicscm 
Grunde gibt cs fur krcbserzcugcndc 
Stoffe auch kcinc MAK-Wene. 
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5. Legt man diese Gegebenheitcn zu- 
grunde, erscheinen die vorliegenden 
epidemiolbgischen Untersuchungen 
keineswegs unerwartet. Besonders ist 
in diesem Zusammenhang die Studie 
von Hirayama [4] an mchr als 91000 
nichtrauchenden japanischen Ehe- 
frauen im Alter von mehr als 40 Jah- 
ren zu nennen. Nichtraucherinncn 
zeigten danach eine mchr als doppclt 
so hohe Lungenkrebsrate, wenn sie 
mit einem Raucher, stall mit eincm 
Nichtraucher verheiratet waren, Dar- 
uber hinaus fand er eine statistisch si- 
gnifikante Relation des Lungenkrebs- 
risikos der Nichtraucherinncn zur In¬ 
tensity des Rauchens des Ehcgattcn. 
nicht aber fiir andcrc Krebsformcn 
(Magen- und Gebarmutierkrebs). 
Glcichsinnigc Befundc erhoben auch 
Trichopoulos ct al. (14) in Athcn mit 
eincm vbllig anderen mcthodischcn 
Vorgehen: Bcim Vergleich der 

Rauchgewohnheiten dcr Ehcgattcn 
von 51 Paticntinnen mil Lungcnkrehs 
mit dcnen von 163 Frauen mil ande¬ 
ren Krankheitcn stieg die Lungen- 
krebsratc mil eincm Raucher verhei- 
rateter Nichtraucherinncn im Duieh- 
schnitt auf das 2,4fache und - wenn 
dcr Ehcmann mchr als zwei Piickchcn 
Zigaretten taglich rauchte - sogar auf 
das 3.4 fache. 

Zumindcst cine gicichc Tcndenz - 
auch wenn sic sich nicht siattstisch si- 
chern lieB - land Garfinkcl |3| bei dcr 
nachtruglicheni Auswertung der Un- 
lerlagen der Prospcktivstudie der 
American Cancer Society nach Bern 
Muster der Sludic von Hirayama HI? 
Setzt m;in die akcrsherichtigte Lun* 
genkrelvsrale nichtrauchender Fhe- 
fruuen von Niefatrauchcrn mit I an. 
stieg sic auf 1.37, wenn die Nichirau- 
chcrinnen mit einem Raucher verhei- 
ralet waren, dcr mehr als 2d Zigaret¬ 
ten taglich rauchte. 

Diese trcndmiiBig tihnlichen Befundc 
von Garfinkcl wie in der Uniersu- 
chung von Hirayama kbnmcn bei Bc- 
rucksichtigung folgcndcr Gegcbenhci- 
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lichen Arbeitskreis Rauchen and Ge- 
sundheit am 27. !. 1982 mit, daB er 
unsere Forderungen gruodsatzlich - 
und nicht nur in diesem spcziellen Fall 
* fiir berechtigt hall und sie bei seinen 
weiteren Diskussionen mil Prof. 
Schmahl berucksichtigen wird. Be- 
schamend ist auch, daB fuhrende Vor- 
standsmitglieder der Deutschen Gc- 
sellschaft fiir Arbeitsmedizin, sum 
Beispiel G. Lehnert und H. Valentin, 
sich als starke Raucher nicht scheuen. 
mile Prinzipien der Praventivmedizin 
auf den Kopf zu stellen, und das Pas- 


sivrauchen nur ais Belastigung gelten 
lassen wollen. solange keine in jeder 
Hinsicht hieb- und stichfeste Beweise 
fiir die GesundheitsschadJichkeit vor- 
hegen. Nach praventivmedizinischen 
Grundsatzen hat jede Noxe, fiir deren 
Gesundheitsschadlichkeit ein so er- 
dhickendes Beweismaterial vorgelegt 
werdan kann wie fiirTabakrauch prin- 
zipiell, auch bei Verdiinnung von 
vomherein so lange als gesundheits- 
schadlich zu gelten, bis umgekehrt der 
Nachweis vorgelegt wird. daB Passiv- 
rauchen unschadlich ist. 


Summary: Passive smoking as a causal factor of bronchial carcinoma 
in female non-smokers 


In a study on 792 patients with bron¬ 
chogenic carcinoma of both sexes in 
the region Mannheim-Ludwigs- 
hafen-Heidelberg 59 female bron¬ 
chogenic carcinomas were found . 39 
of them appeared in non-smoking 
female patients . 61,5% of them had 
lived in domestic community with 
smokers . This is nearly the threefold 
as could be expected on the basis of 
smoking behavior of men in the 
respective groups of age . Suggestions 
on professional exposition to can- 
cerogenic substances could not be 
found just as tittle as references to 


hereditary factors. Passive smoking 
is by far the obvious interpretation 
for the high share of non-smokers in 
our female patients with bron¬ 
chogenic carcinoma the more set 
since the percentage of squamous 
cell and small-cell carcinomas which 
art valid os typical carcinomas of 
smokers . did not lie essentially lower 
in our non-smoking wives (66.6%) 
in comparison to female smokers 
(80%). As a further support of this 
interpretation is rtfered to similar 
results in die world literature proving 
our findings as not surprising. 
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The risk ratios for passive smoking can besurpmmgiv high{upto 
2 or 3), as reponed both by Correa et ai and others/ These risk 
ratios would be more consistent with those found for active 
smoking* particularly among women* if the active smoker is at 
greater risk also from his or her own passive smoke* again through 
the absorption of radioactivity on the smoke particles passively 
inhalfcd; also the relatively higher toxiatyofthe sidestreamsmoke ,l> 
might be important." These and other aspens (eg* the urban-rural 
difference in lung cancer risk from smoking) are more thoroughly 
discussed dsewhere li in the context of indoor radon daughters. 
Finally* in view of the long latency periods observed among miners 
acquiring lung cancer from radon daughter exposure* 11 one might 
suggest that the children of smoking mothers obtain an early 
exposure id increased levels of radon daughters at borne and that 
smoking later in life promotes the development of lung cancer. 


Department rfOcatpwimulMcrftanc. 
Umwcnirtr Hmptui. 

Sttl *S UnkopMf. Sweden 


Hans Be* caw s' 
Olav Axelsos 


LUNG CANCER AND PASSIVE SMOKING 

Sir,—I was surprised to read, in ProfcssorTrichopouioa and 
colleagues’ letter (Sept 17* p 677), a German study of passive 
smoking and lung cancer described as having yielded “positive" 
results. The paper died 1 contains only tentative oondusaocs based 
4® poor data analysed by unacceptable methods. 

I was also surprised that the findings from the Greek hospital 
study of passive smoking and lung cancer were almost identical to 
those reponed two years ago : despite a substantial increase in the 
numbers of cases and controls. In the 1981 report the relative risks 
oflung cancer for non-smoking women were h I *8, 2-4, and 3-4 
according to whether their husbands did not smoke, were ex¬ 
smokers* or were current smokers of 1-20 or 21 or more cigarettes a 
day; the updated relative risks are 1, I - 9,2* 4* and 3 - 4, respectively. 

In the 1981 paper the relative risks agTetd exactly with the 
appropriate cross-product ratios calculated from the numbers of 
cases and controls in the relevant category for husbands’ smoking. 
In the latest results, despite the method being apparently identical* 
there is a dear disagreement between the relative risks provided by 
Trichopoulos « al and those I calculate (see table). 


RELATIVE risk of lung cancer according to SMOKING NAJ1TS 

OF HUSBAND 



| 


Cigarettes per day 
j (Current smokers) 

Grwjp 

KoiMiMiun 

Ea -smokers 

1-20 

2 )^ 

RR t quoted) 

1-0 


2-4 

! *4 

RR tcalcuiatcd) < 

1*0 


J -4 

2-5 
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My calculations suggest that the latest data do not show as dear an 
Tamm anrm between a woman’s lung cancer risk with her husband’s 
smoking habirs as the earlier data did. Indeed* rdaiive risks 
calculated from the additional data are I, 2-0, l • 8, and 1*8 and do 
wot show the dose-response relation seen earlier* This doubt, add ed 


a Hiravam* T <nvn illtm Itm t tbfVt mk Wika| CMCtr i 

wu4v from jap***. Br M*t J J9SK2J3; U>-*5 
* TncbftpMlw D. KaiMd*d> A. Sptrrw L. MkMiIim S Lung cwttt ud pmnt 
•mtLMf Jm j Ow 19BU27: M 

Dept a Hutifc. Educauoe Welf*,*. IBB& DHHS |PHS) S 2 -W 17 S 
li; Steel SL fiwvt wnciist hiti| caiirtr. 1 W 2 . i ) 0 U *15 

12 . A*ei»on O Room let a rot* for radoo <• lunf cancer ,VWWT^*i»pr«»l 

IS. AaelaoftO.5uadclil_.VlMifte.iwkf caoceraoduBOAiOf.S^W^ S'#**£ H.MtM 
ISIS. 4 : 46 - 52 . 

I K not ft A. Bohn H. Schmidt F Pasuvrauchcn ait Lunfrftirctowwhc hrt 
Xicftitauchcrinrtcn. ALJ KJi* Prjj 1941. T*; *4-4* 

2. TncNo^oulo* D. IvalaAdulk A. Sparrot L M>:,\Lftoft B. Lunp cvwvt Jftd pawvr 
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4 »b doubts about the hmolopcal evidenct and the use of cases and 
,£e»trols from different hospitals (limitations which Trichopoulos et 
al concede)* pr omp ts one to ask if the srudy really docs add to the 
evidence implicating passive smoking as a (haor in hmg c an cer. 


Immute ofSt*k«i»ak 

Uiuremrr of lUrltrvlM. _ 

D-7400Kartirakc I.I wOctminy WOLF-DlETER HELLER 


POTASSIUM CHLORIDE SUPPLEMENTS 

SiR*—As your Round the World correspondent predicted, 1 the 
US Food and Drug Administration advisory committee meeting of 
March 2 on the controversy of wax-matrix versus 
microencapsulated potassium chloride preparations proved 
inconclusive. A few points about this controversy are worth noting. 

The study by McMahon a al, ; showing a favourable result for 
‘Micro-K’ (A- H. Robins) in comparison with ‘Slow-K’ (Gba- 
Geigy) was sponsored by Robms. The study by Patterson et ai, J 
showing no difference between micro-K, and ilow-K, was sponsored 
by Ciba-Geigy. Both studies have been confirmed by other srudtes 
sponsored by the respective company. 

Ciba-Geigy, while denying that siow-K is more ulcerogenic than 
micro-K, has bought from Alfred Bctuon Ltd, Denmark, a licence 
for *Kalinarm\ a microencapsulated (pellet) preparation of KQ 
similar (or identical) to micro-K. It seems remarkable that Ciba- 
Geigy is planning to market this preparation when* according to 
Gba-Geigy’s US subsidiary, "Slow-K has an established clinical 1 
record unparalleled by any other solid K supplement". 

It seems that, privately, Gba-Geigy has concluded that kalinorm 
is as good as micro-K, and that it is better than slow-K, but they 
would presumably consider it srienrificaily incorrect to conclude 
that micro-K is better than slow-K. 

Finally I would emphasise* as your RTW correspondent did, that 
doctors should "re-evaluate the decisive need for a potassium 
supplement and* if the indication is dear, prescribe it as a liquid". 
The findings of Patterson « al J dearly support this. 

FttruitJrfl 27. 

S-4VI*4 IViiik.Sweden OU-E HaNSSON 


VThis letter has been shown to Dr Burley, whose reply 
follows.—E d. L. 

Sir*— One of the mam reasons why siow-reteasc formulations erf* 
potassium were developed was the unaccepiability of liquid 
potassium. Indeed, Patterson et al* reponed that KCP elixir was 
poorly toleraicd in their trial, giving rise to abdominal pain and 
heartburn in 9 of the 15 volunteers (60%). Dr Hansson omits to 
mention this. The issue is therefore whether the risk/benefu raiioof 
‘Slow K* is acceptable. There are eighteen years of clinical 
experience with slow K in the UK* during which over 4-5 million 
paiieni-years of treatment has been prescribed; with ‘Micro* K’ 
formulations there is almost no clinical experience. Less than 50 
cases of significant alimentary side-effects have been reponed with 
slow K, and some of these were manifestly broughi about by 
previous strictures or oesophageal obstruction due to cardiac 
enlargement. It would be hard to point to a comparable safety record 
with any other widely used drug. The fact that a company may be 
investigating or pursuing alternatives is an indication of interest and 
involvement in the area, and should not be interpreted as a loss of 
confidence in an existing product. 

C>b*-Gctjrr Ftw nw c an oli. 

HoniuRuiftiSww Denis Burley 


} Anon , Tott\uum utppUr twins >n4 uppet fauroouwiiui tract. Lwaan It*); r 4** 

2 AWAUhonFC. AUiatar K. R«r»ft JR. Emn A. Upper pwrwmruiftji UatMt* */i«r 
pMttuum ehiondr lupptcmcftrt * controlled ciimcai tnai. Loocrr I M2. » 
lOW-al 

1 hiutoon DJ, W'«Kn»«o GS. JcITrir* GH Etviowop*c compamon of w»i»d and iicpud 
pomuuia c Monde u»pt**cmcmi Lu+.tt IM1. u. 1077-71 
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PASSIVE SMOKING IN ADULTHOOD AND CANCER RISK 1 

DALE P. SANDLER, RICHARD B. EVERSON and ALLEN J. WILCOX \ 

Sandler, D. P. (National Institute of Environmental Health Sciences, Research 
Triangle Park, NC 27709), R. B. Everson and A J, Wilcox. Passive smoking in 
adulthood and cancer risk. Am J £pidem>o/ 1985;121:37-43. 

Overall cancer risk from adult passive smoking has been examined using 
smoking by spouse as the measure of exposure. Information on smoking by 
-spouse was obtained for 518 cancer cases and 518 noncancer controls. Cancer 
cases were identified from a hospital*based tumor registry in North Carolina. 

Cases included all sites except basal celt cancer of the skin and were between 
the ages of 15 and 59 years at the time of diagnosis. Cancer risk among , J 
individuals ever married to smokers was 1.6 times that among those never 
married to smokers (p < 0.01). This increased risk was not explained by 
confounding by individual smoking habits, demographic characteristics, or social 
class. Elevated risks were seen for several specific cancer sites and were not 
limited to lung cancer or other 14 smoking-related** tumors. Risks from passive 
smoking appeared greater among groups generally at lower cancer risk (females, 
nonsmokers, and individuals younger than age 50 years), but were not limited to 
these groups. 

neoplasms; risk; smoking; tobacco smoke pollution 


Passive exposure to cigarette smoke has 
been linked with a variety of health conse¬ 
quences In humans, including bronchitis 
and pneumonia in infants (1); reduced pul¬ 
monary function (2) and acute respiratory 
disease in children (3-5), and decreased 
airway function in otherwise healthy adults 
(6). Several Reports have also focused atten¬ 
tion on a possible association between pas¬ 
sive exposure to cigarette smoke and lung 
cancer (7-10). 
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In a case-control study by Trichopoulos 
and colleagues (7), 51 white females with 
lung cancer and 163 controls from an or¬ 
thopedic service were compared with regard 
to smoking histories of husbands. Women 
who were not smokers but were married to 
smokers were at two- to threefold risk for 
lung cancer compared with nonsmoking 
women who were not married to smokers. 
An updated report of this study involving 
77 nonsmoking lung cancer cases and 225 
nonsmoking controls confirmed the two¬ 
fold risk among passive smokers (8). In a 
prospective study from Japan; Hirayama 
(9) observed 245 lung cancer deaths among 
91,000 married women. The lung cancer 
death rate for nonsmoking women married 
to smokers was nearly twice that for non¬ 
smoking women married to nonsmokers 
and was one-half that for women who 
themselves smokedi Emphysema was the 
only other cause of death to exhibit such a 
pattern, although the trend was not statis- 
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tically significant. Most recently, Correa et 
al (10) reported a twofold risk for lung 
cancer among nonsmokera married to 
smokers. In contrast, analysis of data from 
an American Cancer Society study in the 
United States failed to demonstrate an as¬ 
sociation between passive exposure to cig¬ 
arette smoke and lung cancer risk (11). 

Many of the constituents of mainstream 
cigarette smoke which is actively inhaled 
by the smoker are present in reduced quan¬ 
tity in exhaled smoke (12) which is then 
passively inhaled by the nonsmoker. These 
same constituents are also contained in 
sidestream smoke which is released from 
the cigarette between active puffs and is 
also inhaled by the passive smoker. One 
might expect to find, as did Hirayama (9) 
for lung cancer, that for smoking-related 
sites, the cancer risk in individuals pas¬ 
sively exposed to cigarette smoke might fall 
between that for smokers and that for non- 
smokers. Risk from passive smoking might 
also be expected to be much lower than that 
from direct smoking. 

However, some chemicals appear in 
higher concentration in sidestream smoke 
than in mainstream smoke, making the ex¬ 
posure from passive smoking qualitatively 
different (12,13). The health consequences 
from passive smoking may, therefore, differ 
from those of direct smoking. These chem¬ 
icals, many of which are known carcino¬ 
gens, might lead to increased risk for cancer 
at sites not shown to be related to direct 
exposure to cigarette smoke. In comparing 
sidestream with mainstream smoke, Brun- 
nemann (in refs. 12 and 13) found 52 times 
as much dimethylnitrosamine, 16 times 
as much naphthalene, 28 times as much 
methyinaphthalene, 3.4 times as much 
benzo(a)pyrene, and 5.6 times as much tol¬ 
uene, for example, in sidestream smoke as 
in mainstream smoke. While the concen¬ 
trations of these chemicals are higher than 
in mainstream smoke, actual exposure from 
passive smoking is heavily influenced by 
the amount of smoke generated, the volume 


of ambient air, room ventilation, and the 
manner in which the cigarettes are smoked. 

Differences in the route of inhalation of 
sidestream and mainstream smoke might 
also account for differences in site-specific 
effects. Wynder and Goodman (14), for ex¬ 
ample, have proposed that If sidestream 
smoke components are inhaled through the 
nasal passages, gaseous components but 
not smoke particulates would reach the 
lung. 

As a preliminary exploration of the hy¬ 
pothesis that passive exposure to cigarette 
smoke may be carcinogenic, we examined 
adult passive exposure to cigarette smoke 
in relationship to cancers of all sites. Since 
active and passive smokers may differ in 
the mix of carcinogens to which they are 
exposed, it is not obvious which sites might 
be at highest risk of cancer among passive 
smokers. Since active smokers are also pas¬ 
sively exposed, candidate sites might be 
drawn from those that have been Jinkec 
with active smoking. However, there may 
be additional sites whose relationship tc 
smoking has been obscured In studies com¬ 
paring smokers with nonsmokers, passivi 
smokers are often included in the non 
smoking group. This would make it difficul 
to detect small differences in risk due ti 
passive smoking. We report here on cance 
risk from passive smoking using smoking 
histories of spouses as a measure of passive 
exposure to cigarette smoke during adult 
hood v 


Methods 


Data reported here are from a study c 
childhood exposure to cigarette smoke an 
cancer risk in adulthood (29). Cases fc 
study were selected from the hospital-base 
tumor registry at the North Carolina Men 
orial Hospital of the University of Nort 
Carolina in Chapel Hill. They included a 
cases diagnosed between July 1, 1979 an 
March 31, 1981 and assumed to be alive t 
of March 31,1981. Cases were between th 
ages of 15 and 59 years at the time < 
diagnosis and included all cancer sites e: 
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cept basal cell cancer of the skin. Cases 
were restricted to this age group to maxi¬ 
mize the likelihood of also detecting effects 
from childhood exposure to cigarette 
smoke. Individuals older than 60 years in 
1981 are not likely to have had mothers 
who smoked. Patients with multiple pri¬ 
mary tumors were included only if the first 
primary tumor was diagnosed during the 
study period. 

Cases were mailed a questionnaire for 
self-completion. This mailing was followed 
by a second mailing and then a telephone 
call if needed. In addition to questions on 
exposure to cigarette smoke, cases were 
asked to identify friends or acquaintances 
who did not have cancer to serve as com¬ 
parison subjects. These friends were the 
same race, sex, and age (±5 years) as the 
cases. Approximately 60 per cent of the 
controls were identified in this manner. For 
cases for whom friend controls were not 
successfully obtained, population controls 
were identified by systematic telephone 
sampling. Beginning with the telephone 
numbers of the cases, the next higher or 
lower telephone numbers were called until 
individuals of the same race, sex, and age 
(±5 years) were found. For cases inter¬ 
viewed by telephone, the calls to identify 
controls were made at the same time of day. 
For cases contacted by mail, telephone con¬ 
trols were chosen during randomly assigned 
times of day. 

Of 740 eligible cancer cases identified 
from the tumor registry, 107 (14 per cent) 
died before we could contact them. An ad¬ 
ditional 115 (15 per cent) either refused (n 
* 71) to participate or could not be con¬ 
tacted. In all, completed questionnaires 
were obtained for 518 (70 per cent) of the 
eligible cases. 

Of 518 cases, 360 (70 per cent) named 
friends or acquaintances who could be con¬ 
tacted as controls. Of these, 86 per cent 
were successfully contacted for an overall 
response rate of 60 per cent. To obtain the 
additional 209 controls, 1,237 households 
were telephoned. Screening data (age, race. 


sex, and cancer history of household mem¬ 
bers) were obtained for 988 households (80 
per cent); 224 (23 per cent) of these house¬ 
holds had a qualifying member. Fifteen (7 
per cent) qualifying telephone controls re¬ 
fused to participate. The overall response 
rate for selection of telephone controls was 
75 per cent (80 per cent x 93 per cent). 
Although not shown here, data were ana¬ 
lyzed separately by control selection group, 
and the adjusted results were identical to 
those obtained when the control groups 
were combined. 

Proceduraliy, the control selection pro¬ 
cess involved one-to-one matching. This 
was done to allow the selection of popula¬ 
tion controls without having an enumer¬ 
ated sampling frame. The analyses pre¬ 
sented here are for unmatched data to max¬ 
imize the study sample size following losses 
due to missing data on exposure. In most 
comparisons, the factors used in control 
selection are taken into account by adjust¬ 
ment procedures. Parallel analyses for 
matched pairs were carried out. Although 
not presented here, the results were similar. 

Passive exposure to cigarette smoke dur¬ 
ing adulthood was estimated from a ques¬ 
tionnaire report of the number of years of 
marriage during which a spouse smoked. 
Subjects were considered exposed if they 
had a spouse who smoked regularly at any 
time during their marriage. Regular smok¬ 
ing was defined as smoking at least one 
cigarette per day for as long as six months. 
The nonexposed group consisted of persons 
married to nonsmokers and persons who 
never married. The quantity smoked was 
reported as the average number of ciga¬ 
rettes smoked per day by a spouse while 
married to a study subject. 

For the analysis of questionnaire data, 
odds ratios were calculated^ and the chi- 
square test was used to assess statistical 
significance. Combined estimates of the 
odds ratio (OR) in stratified analyses were 
obtained using the Mantel-Haenszel tech¬ 
nique (15). The method of Gait (16) was 
used to obtain 95 per cent confidence limits 
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for the combined estimates of the odds 
ratio. When the 95 per cent confidence 
•Emits did not include unity, the odds ratio 
was considered statistically significant (p 
< 0.05k Level of education was reported as 
number of years of school completed and 
occupation was given as usual occupation. 
For stratified and adjusted analyses, age 
and level of education were treated as cat¬ 
egorical variables with four levels of age 
(<30, 30-39, 40-49, and 50+ years) and 
three levels of education (<12 years, 12 
years, and >12 years). 

Results 

The distribution of cases by cancer site 
is shown in table 1. The young age of cases, 
the referral nature of the hospital, and the 
fact that the study was limited to living 
cases account for the distribution of cancers 
seen. There was a predominance of breast 
cancers, female genital tract cancers, and 
leukemia and lymphoma, and a relative 
lack of respiratory tumors. Eligible cases 
with respiratory cancer were significantly 
more likely to die before they could be 
contacted for this study* 

Cases and controls are compared in table 
2. Cases and controls are, by design, dis¬ 


tributed similarly by race and sex, with 70 
per cent of each group white and 67 per 
cent female. The mean age of cases (43.6 
years) and controls (43.5 years) is also sim¬ 
ilar. Level of education differs significantly 
between groups; 45 per cent of cases and 36 
per cent of controls never graduated from 
high school. Level of education, therefore, 
is taken into consideration in most anal¬ 
yses. On the other hand; cases and controls 
do not differ by broad occupational cate¬ 
gory. A greater proportion of controls never 
married (16 per cent vs. 13 per cent), but 
this difference is not statistically signifi¬ 
cant. Cancer cases and controls also do not 
differ in reported smoking histories. In part 
this is due to the relative absence of lung 
cancer cases and to the method of control 
selection. Sixty per cent of controls are 
friends of cases, and the smoking habits of 
individuals who are friends may be similar. 
When only cases with population controls 
are included, 57 per cent of cases and 46 
per cent of population controls were smok¬ 
ers. 

The overall crude cancer risk for individ¬ 
uals ever married to smokers is 1.6 times 
that for those not married to'smokers (p < 
0.01 r (table 3). Adjusting independently 


Table t 

Distribution of cancer coses by site of primary tumor and study status 


Site 

ICD* No. 


Included 

Refused or lost 

No. 

t r o 

No. 

\%) 

Lip. oral cavity, and pharynx 

140-149 

22 

(4) 

15 

(7) 

Digestive organs and peritoneum 

150-159 

41 

(8) 

16 

(7) 

Respiratory and intrat horacic organs 

160-165 

32 

(6) 

43 

(19r 

Bone, connective tissue, and skin 

170-173 

42 

18) 

13 

(6) 

Breast 

174 

60 

(12) 

16 

(7) 

Female genital organs 

179-184 

175 

(34) 

61 

(28) 

Prostate 

185 

10 

(2) 

0 

(0) 

Testis 

186 

6 

(l) 

3 

(1) 

Urinary tract 

188. 189 

6 

(1) 

9 

(4) 

Eye, brain, and other nervous system 

190-192 

78 

(7) 

20 

(9) 

Thyroid and other endocrine giands 

197, 194 

27 

(5) 

3 

(1) 

Lymphatic and hematopoietic tissue 

200-207 

52 

(10) 

13 

(6) 

Site unspecified 

199 

7 

(1) 

10 

(5) 

AU sites 


518 

000,0) 

y»*» 

UOOjO) 


*P< 0.01. 

t ICD. International Classification of Duteases, Ninth Revision. 
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Table 2 


Comparison of cases and controls 


Fscior 

Cases 

Control* 

No. iVl 

No. iV) 

Total 

518 1100) 

518(100) 

Age 

<30 

96(19) 

99 (19V 

30*39 

89 (17V 

105 (20) 

40-49 

1.12 (25) 

121 (23) 

50+ 

201 (39) 

193 (37) 

Race 

Nonwhite 

153 (30)i 

153 (30) 

Whitt 

365 (70) 

365 (70) 

Sex 

Male 

169 (331 

169 (33) 

Female 

349 (67) 

349(67) 

Marital Status* 

Never married 

65(13) 

79(16) 

Ever married 

444 ( 87) 

410(84) 

Education*- 

<12 years 

233 (45V 

186(36) 

12 years 

137 (27) 

186 (36) 

>12 years 

147 (28) 

146(28) 

Occupation* 

Blue collar 

172(35) 

194 (38) 

White collar 

192 (39) 

175 (34) 

Housewife 

118 (24V 

131 (26) 

Unemployed 

8(2) 

11 (2) 

Smoking 

Never 

235 (45) 

247(48) 

Ever 

283 (55) 

271(52) 

Current 

154 130) 

166 132), 

Past 

129 (25V 

105 (20) 


* Nine cases and 29 controls did not report rnarual 


status. 

t One case did not report years of education. 

$ Twenty-eight cases and seven controls did not 
report occupation. 

and in combination for sex, age, race, smok¬ 
ing, parental smoking, education, and oc¬ 
cupation does not change this finding. Can¬ 
cer risk from passive exposure to cigarette 
smoke appears greatest for females and for 
individuals who are not themselves smok¬ 
ers, with statistically significant risks lim¬ 
ited to these subgroups. There are no ap¬ 
parent subgroup differences in risk with 
race or occupational category (blue collar 
or white collar), although risk appears 
greater for individuals with at least a high 
school education. Cancer risk in relation¬ 
ship to passive exposure to cigarette smoke 
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also appears limited to individuals who are 
younger than age 50 years. 

Cancer risks from passive smoking 
among smokers and nonsmokers are shown 
separately in table 4. Risk is clearly ele¬ 
vated among nonsmokers, with the twofold 
risk significant after adjustment for age, 
race, or sex. Risk is also elfevated among 
smokers, but the 30 per cent increase in 
risk is only of borderline statistical signifi¬ 
cance. Among nonsmokers, risk does not 
differ with' race, but the risk from passive 
exposure is statistically significant only 
among females and among individuals be¬ 
tween the ages of 30 and 49 years, although 
it is also elevated for males. For smokers, 
risk is significantly elevated among females 
and whites. The twofold risk related to 
passive exposure among individuals 
younger than 30 years (table 3) is due to 
risk among individuals who are themselves 
smokers (OR * 2.3) (table 4). The lower 
risk among nonsmokers in this age group 
(OR « 1.4) contrasts with the greater risk 
among nonsmokers in the other age cate¬ 
gories under age 50 years. This suggests 
that the cumulative exposurt through pas¬ 
sive means, albne, for this young group may 
be below that which would pose a risk. 

For most cancer sites, the number of 
cases is too small for meaningful site-spe¬ 
cific analysis. However, statistically signif¬ 
icant risks in relationship to passive smok¬ 
ing are seen for breast cancer, cervical 
cancer, and endocrine cancers. Odds ratios 
adjusted for possible differences in the dis¬ 
tributions of age and level of education are 
shown in table 5 for smokers and non- 
smokers combined 

The twofold risk of breast cancer shown 
in table 5 is not substantially changed by 
adjustment for education, race, age, smok¬ 
ing status, or parental smoking. Breast can¬ 
cer risk is greater among younger women 
(OR =* 3.4 for women <50 years vs. OR * 
1.1 for women >50 years) and those with 
at least a high school education (OR * 3.3 
vs. OR * 1.0). / 

The twofold risk for cervical cancer 
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Tabu 5 


Overall cancer risk from smoking try spouse, adjusted separately^ for potential confounding factors 



% exposed* 


Adjusted OR 

95% CLt i on adjusted 
OR 
k 

Factor 

Ca*M§ 

(n -508) 

Controls 
(ft - 489) 

“ Crude ORt 

Crude risk 

55 

43 

1.6- 


(1-3,2.1) 

Sex 






Male 

35 

26 

1.5- 



Female 

65 

51 

H6" 

1.7** 

(1 X Z2) 

Age 






<30 

39 

24 

2.0* 



30-39 

55 

39 

1.9* 

1.6** 

(1.3. Zl) 

40-49 

67 

47 

2.2- 



$0+ 

56 

54 

U 



Race 






Nonwhile 

50 

34 

1.6* 



White 

56 

45 

1.7" 

1.6** 

(1.3,2.1) 

Smoking 






Nonsmokers 

52 

34 

2 .ir* 



Smokers 

56 

51 

1-3 

1.6- 

U.3, 2.1) 

Education 






<12 years 

55 

52 

1.1 



12 years 

61 

35 

2.9** 

L6- 

(1X2.1) 

>12 years 

50 

41 

L5 



Occupation* 






Blue collar 

53 

40 

1.7* 



White collar 

53 

40 

1/T 

1.7- 

axis* 

Either parent smoked 






No 

55 

41 

1.8** 

IJT 

(1X23) 

Yes 

57 

44 

1.7- 




m p< 0.05. 

“p<0.01. 

t OR, odds ratio, after multiple adjustment for age, race, sex, education, and smoking status » L7, 95% 
confidence limits (CL) - (1.3, 2,3). 

t Spouse ever smoked while married to study subject. 

5 Numbers of cases are not equivalent to those shown in table 1 because of missing values for education or 
spouse smoking. 

1 Excludes housewives, those unemployed, and those missing data on occupation. ' 


among individuals passively exposed to cig¬ 
arette smoke is also not affected by adjust¬ 
ment for age, race, smoking status, or? 
smoking by parents. The estimated risk is 
reduced somewhat by adjustment for level 
of education, but there is no clear pattern 
of risk with level of education. As for the 
other sites, risk appears greatest among 
younger women (OR ** 2.9 for women <50 
years vs. OR » 0.9 for women >50 years). 
Odds ratios are statistically significant for 
whites and for nonsmokers, but the mag¬ 
nitude of the risks for nonwhites and for 
smokers is similar. 

There is also a statistically significant * 


risk of endocrine tumors among exposed^ 
individuals, which remains after adjust¬ 
ment for potential confounding variables. 
In subgroup analyses, risk is significant for 
younger individuals, nonsmokers, individ¬ 
uals with a high school education, and in¬ 
dividuals whose parents did not smoke. 

Although the number of lung cancer 
cases is smalfc'fji**^risk 
from passive exposure to cigapetj^ smoking 
is examined in table 6 because of current 
interest in this site. The overall crude risk 
of 1.9 is not statistically significant. How¬ 
ever, 
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Table 4 

Overall cancer risk from passive exposure to cigarette smoke among smokers and nonsmokert, adjusted for 


potential confounding factors 



Nonsmokert (/t - 466) 


Adjusted 
OR* (95% 

Smokers (n 

- 532) 


Adjusted 
ORJ (95* 

Factor 

Cases t 

Control! 

Crude 

nnt 

- Cases* 

Controls 

Crude 

AQ4 


No. <% 
exposed) 

No. i% 

exposed) 


CL$) 

No. (% 
exposed) 

No. (% 
exposed) 


CL§) 

Crude risk 

231 152) 

235 (34) 

2.1" 

(1.4. 3.0) 

278 (68) 

254(51) 

1.3 

(0.9, 1.9) 

Afe 

<30 

45 (22) 

58(17) 

1.4 


50 (34) 

38(34) 

2.3 


30-39 . 

36(56) 

49 (31) 

2.8* 

2.0" 

51 (55) 

48(48) 

U 

1.4 

40-49 

50+ 

63(66) 

87 (53) 

48 ( 33) 

80 (49) 

4.3" 

1.2 

<1.4, 2.9) 

67 (64) 
110(58) 

66(58) 
102 (55) 

1l3 

1.1 

(1.0, 1.9) 

Sex 

Male 

39 (13) 

57 (9) 

li5 

2.0" 

128 <4H 

102 ( 36) 

1.2 

L5* 

Female 

192 (59) 

178(4,2)! 

2.0" 

(U, 2.9) 

150 (73); 

152 (61) 

1.7* 

(1.0,2.1); 

Race 

Nonwhite 

72 (53) 

83 (31) 

2.5" 

2.0" 

77 (47) 

63(48) 

1.0 

1.4 

White 

159 (51) 

152 (36) 

1.9" 

(li4. 3.0) 

201 (63) 

191(52) 

1.5* 

(1.0. 1.9) 


*p < 0,05. 

-p<0.01. 

t Numbers of cases are not equivalent to those shown in table 1 because of miss in* values for spouse 
smoking. 

X OR, oddi ratio. 

$ CL, confidence limits. 


caUy significant even though they are based 
on small numbers. Since only two lung 
cancer cases were nonsmokers and only 
seven were females, it is not possible to 
examine lung cancer in greater detaiL Risk 
is also elevated among younger individuals 
and among those with at least a high school 
education. 

Among nonsmokers alone, risks were sig¬ 
nificantly elevated for endocrine and cer¬ 
vical cancer, despite the loss of power from 
reducing the already small number of cases 
for site-specific analysis (table 7)* The two¬ 
fold risk for breast cancer seen overall is 
also seen for nonsmokers but is not quite 
statistically significant Among smokers, 
the odds ratio is statistically significant for 
breast cancer only. However, the approxi¬ 
mately twofold risk for cervical cancer is 
similar to that among nonsmokers. 

There is no clear dose-response relation¬ 
ship for all cancer sites combined or for 
specific sites in relationship to either the 
number of years married to a smoker (ad¬ 
justed for age) or the average number of 


cigarettes smoked per day. This is true for 
smokers and for nonsmokers and alfeo when 
analysis is confined to those younger than 
age 50 years, to whom an effect of passive 
smoking appears limited. 

Discussion 

We have found a significantly elevated 
overall cancer risk for individuals passively 
exposed to cigarette smoke. This cannot be 
readily explained by a number of other 
factors, including individual smoking hab¬ 
its and two measures of social class: edu¬ 
cation and broad occupational category. El¬ 
evated risks were seen for several specific 
cancer sites and; were not limited to lung 
cancer or other “smoking-related" tumors. 
These findings might relate to other factors 
we have not measured or to deficiencies in 
study design. However, we have not been 
able to identify a possible confounder or a 
bias of selection or recall that could have 
caused the difference in smoking patterns 
of spouses between cases and controls. 
Study subjects and interviewers were told 


v 
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Table 5 

Canctr risk from passive exposure to cigarette smoke, adjusted for age and education ail sites combined and 

specific sites 


Site 

Cm** 

Crude OR| 

Adjusted OR| 

95% CL| on adjusted 

No.t ecpoaedit 

OR* 

All sites 

508155) 

1.6- 

1.6"* 

(L2,2.1) 

Lip. oral cavity. end pharynx 

22155) 

1.6 

LI 

(0.4, 3.0) 

Digestive system 

39(51) 

1.4 

1.0 

<0.5, m 

Respiratory system 

32 <50> 

L3 

1.0 

<0 5, 2.4) 

Lung 

Bone, connective tissue, and 

22159) 

13 

t.5 

<0.6,4.3) 

skin 

42 (36) 

0.7 

0.7 

(0 3. 1.5) 

Breast* 

59 (69) 

2.2- 

UT 

<1.0. 3/7) 

Female genital system* 

170(661 

1.9— 

1.8- 

(L2. 2.8) 

Cervix 

10U67) 

2.0** 

1.8* 

(1.1,3.2) 

Prostate* 

10(30) 

1 2 

0.8 

(0.1, 3.9) 

Testis* 

5 HO) 

1.9 * 

2.6 

(0.2, 49.9) 

Urinary tract 

Eye, brain, and other ner¬ 

6(50)' 

i.3 

LI 

(0.2. 7:6) 

vous system 

38(32) 

0.6 

0.7 

<0-3. L5) 

Endocrine 

26(65) 

2J>* 

3.2- 

<1.4, 9.4) 

Hematopoietic 

52 (44) 

U 

13 

<0.7. 2.5) 

Other 

7 (57) 

1.8 

13 

<0.3,10.4) 


*p< 0-05, 

*• p < 0.0 L 

t Numbers of cases are not equivalent to chose shown in table I because of miaainf values for education or 
spouse smoking. 

X For comparison, 210 of 489 controls U3^e) were exposed. 

| OR, odds ratio. 

I CL, confidence limits. 

1 Sex-specific comparison. Of 330 female controls, 51** were exposed. Of 159 male controls, 26*7 were 
exposed 


simply that the study was designed to look 
at smoking patterns in families. 

Cases and controls were similar with re¬ 
gard to their own smoking histories. This 
was partly because of the choice of friend 
controls who tended to have similar smok¬ 
ing histories and because known smoking- 
related sites were underrepresented in the 
case population. Cases included in the 
study were generally younger than those 
with smoking-related tumors. Unavoidable 
delays between case identification and 
completion of interviews also contributed 
to the lack of smoking-related cancers. Per¬ 
sons with lung cancer and other smoking- 
related tumors were more likely to have 
died before they could be interviewed. In 
addition, because of the special interests of 
physicians at the hospital from which cases 
were identified, breast cancers and gyne¬ 


cologic cancers were overrepresented As a 
result of this unintentional matching on 
smoking status, risks from passive smoking 
and direct smoking cannot be compared 
The route of exposure for the passive 
smoker is via inhalation. Reports of effects 
on upper respiratory tract function (2-6) 
are consistent with this. There hai also 
been a report of mutagens measured in the 
urine of passive smokers (17), indicating 
that components of cigarette smoke enter 
the bloodstream and are circulated 
throughout the body of the passive smoker. 
Another report indicated that enzyme ac¬ 
tivity can be induced by passive exposure 
to cigarette smoke (18). These findings are 
tentative, but do suggest that an overall 
increase in cancer risk or an increase in 
risk for specific non respiratory sites follow¬ 
ing passive exposure to cigarette smoke is 
plausible. 
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Table 6 


Lung cancer risk from passu* exposure to cigarette smoke, adjusted for potential confounding factors 


Factor 

Cam* 

- Crude OR* 

Adjusted OR* 

CLt on adjusted 
OR* 

No. rsposech 


Crude risk 

22 (591: 

1.9 


<0.6, 5.0) 

Se* 





Male 

IS (401 

1.9 


(LI, 8.4) 

Female 

7(100) 


3.4* 


Smoking 





Nonsmoker* 

2 aom 

*• 



Smokers 

20 (55) 

1.2 

1l5 

<0.6, 3.9) 

Age - 





<50 

5(80) 

6.7 



50+ 

17 (53) 

1.0 

1.5 

(0.6, 3.8) 

Education 





<12 years 

15 (47) 

0.8 



12 years 

4 (100) 


1.6 

<0.6, 4 .4) 

>12 years 

3 (67) 

2.8 



Either parent smoked5 





No 

6150) 

1.5 

1.5 

(0.5. 4.8) 

Ye* 

9 (56) 

1.6 




* p < Q.05. 

mm p< 0 . 01 . 

t OR. odd* ratio. 

X CL. confidence limits. 

5 Number* reduced because of missing data on parental smoking. 


Table 7 


Cancer risk from pa. ssii* exposure to cigarette smokt a man* smokers and rtonsmoken: selected sites 


Site 

' ' 1 ——■ 

Nonsmokers 


Smoker* 


No. of 
case* 

Odds ratio 

(95^ CL*> 

No. of 

cases 

Oddi ratio 

CL*) 

Lung 

2 



20 

1.2 

<0.5. 2.9) 

Breast 

32 

2.0 

(0.9. 4.3) 

27 

2.8* 

U.0, 7.6) 

Cervix 

56 

2:1* 

(L2, 3.9) 

45 

2.0 

(0.9. 4.1) 

Endocrine gifcnds 

13 

4.4* 

(1.2, 17.4) 

13 

L5 

(0.4. 5,5) 


• p< 0.05. 

4 CL. confidence limits, 
tp-0.051. 


Our study was intended to consider a 
range of effects similar to what might be 
measured in a prospective study of a cohort 
of individuals who are passively exposed. 
Such an approach serves to single out sites 
which appear to be important as well as to 
investigate whether passive exposure might 
increase susceptibility to additional insults, 
thereby increasing cancer risk overall. Two 
reports in the literature use prospectively 
collected data (9, 11). One of these (11), 
however, does not provide data on cancer 


risks at sites other than the lung, and nei¬ 
ther report provides data on overall cancer 
risk from passive exposure to cigarette 
smoke. Data from the Japanese study re¬ 
cently presented by Hirayama, however, 
indicate that cancer risk may be increased 
at sites other than the lung and that risk 
may not be limited to smoking-related sites 
(Hirayama, personal communication: pre¬ 
sented at Hawaii Cancer Conference, 1984). 

For this study, passive exposure during 
adult life is determined from a question- 
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naire report of the number of years of mar¬ 
ried life during which a spouse smoked 
Misclassiflcation of exposure status is 
likely for individuals who never married but 
have lived with other persons who smoked 
Slightly more controls than cases reported 
never marrying, which might lead to differ¬ 
ential misclassiflcation. However, we rean¬ 
alyzed our data, excluding subjects who 
never married and found the results to be 
the same. When only married subjects were 
included the odds ratio for cancers of all 
sites combined was also 1.6. We made no 
allowances for multiple spouses, other 
members of the household who smoke, or 
passive exposures which occur outside of 
the home. Quantity smoked too, is an ap¬ 
proximate measure. The reported number 
of cigarettes smoked per day by the spouse 
is simply the average daily amount smoked 
during that time period No allowance was 
made for changes in smoking habits of the 
spouse over time or for time since last 
exposure if the spouse did not smoke during 
the entire married interval. 

Nonetheless, we found smoking by 
spouse to be significantly associated with 
overall cancer risk. The odds ratio of 1.6 
was not substantially altered by adjustment 
for age, race, sex, smoking status, educa¬ 
tion, or occupation. Risk was limited to 
individuals younger than age 50 years, who 
were at approximately twofold risk- Risk 
was also greatest for females and non- 
smokers, although not entirely limited to 
these groups. 

When smokers and nonsmokers are con¬ 
sidered separately, the twofold risk among 
nonsmokers is highly-significant and is not 
altered by adjustment for potential con¬ 
founding factors. The 30 per cent increase 
in risk among smokers whose spouses also 
smoke is only of borderline statistical sig¬ 
nificance, but is also unchanged by adjust¬ 
ment for other factors. The groups for 
whom risk from passive smoking appeared 
greatest are those groups generally at lower 
cancer risk overall. It may be that the small 
risk imposed by passive exposure during 


adult life is difficult to detect statistically 
in individuals at risk from other causes. 
Also, women who smoke may tend to smoke 
less, start later, and inhale differently than 
men. This would allow for a greater impact 
of passive exposure among women," regard¬ 
less of their own smoking status. In addi¬ 
tion, very few nonsmoking men are married 
to smokers, making it more difficult to de¬ 
tect a risk among males. In our data, only 
10 per cent (10/96) of nonsmoking males 
were married to smokers, whereas 51 per 
cent (189/370) of nonsmoking females were 
married to smokers. 

The increased cancer risk from passive 
exposure was not limited to sites generally 
thought to be smoking-related (12, 13). In 
fact, because of our case selection proce¬ 
dures and delays in interviewing cancer 
cases, individuals with cancers of smoking- 
related sites were only a small proportion 
of total cases. If cancers of the esophagus, 
respiratory tract, oral cavity and pharynx, 
urinary trad, and pancreas are designated 
smoking-related, the odds ratio for smok¬ 
ing-related tumors is 1.3, whereas the odds 
ratio for other sites is 1.7 (p < 0.01). Evi¬ 
dence is accumulating that cancer of the 
cervix should also be included among those 
sites that are smoking-related (19-21). 
When the cervix is included, the odds ratio 
for smoking-related sites is 2.0 and for 
other sites is 1.5, both of which are statis¬ 
tically significant. 

Only 22 lung cancer cases are included 
in this report, with an odds ratio of 1.9 
among passive smokers. Although not sta¬ 
tistically significant, it is consistent with 
the level of risk reported in other studies. 
For women and for nonsmokers, the risk of 
lung cancer among those passively exposed 
was significantly increased despite very 
small numbers. The odds ratio for individ¬ 
uals under age 50 years was of borderline 
significance. Hirayama (9) reported a two¬ 
fold risk for women married to smokers and 
found that risks were also greatest among 
younger women (as measured by husband** 
age). While Garfinkel (11) didn’t find ar 
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overall relationship of passive exposure to 
lung cancer risk, the relative risk among 
women married to smokers was in the same 
direction. Relatively few women in Garfm- 
"kel's cohort were under age 50 years, which 
might expjain these inconsistent results. 

In a study reported'by Correa et al. (10), 
a twofold relative risk was seen among non- 
smokers married to smokers. The risks 
were similar for males and females, al- 
though_the number of nonsmoking males 
with lung cancer was very small Among 
smokers, males who were light smokers 
with wives who were heavy smokers had a 
relative risk of 1.5. Trichopoulos et al. (7, 
8) also reported an overall twofold lung 
cancer risk which was statistically signifi¬ 
cant among nonsmoking women married to 
smokers. 

The studies reported by Trichopoulos et 
al. (7, 8), Correa et aL (10), and Hirayama 
(9) all suggest a dose-response relationship, 
although different measures of dose were 
employed in the three studies. In our study, 
there was no apparent dose-response using 
either years married to a smoker or average 
amount smoked by spouse as the measure 
of dose, but the number of lung cancer cases 
may be too small to expect a consistent 
trend. Evaluation of dose is not straightfor¬ 
ward and depends on factors which we did 
not measure, such as room ventilation and 
smoking “style" of the spouse. 

We found a twofold cervical cancer risk, 
which persisted after adjustment for level 
of education* among women whose hus¬ 
bands smoked; We did not collect data on 
sexual activity of cases or spouses. We also 
see an increased risk of breast cancer. Since 
the sociodemographic risk factors for these 
two sites are not the same, this supports 
the conclusion that the apparent excess 
cervical cancer risk is not entirely due to 
confounding by social class. Buckley et al. 
(22) reported a fourfold risk of cervical 
cancer among women whose husbands 
smoked, but after adjustment for number 
of sexual partners of the husband, the re¬ 
sulting twofold relative risk was not signif¬ 


icant. Similar results were reported by 
Brown et aL (23). Hirayama (9) did not find 
elevated cervical cancer risk among women 
whose husbands smoked. This may relate 
to differences in the ages of the women 
studied or to differences in risk from other 
factors. 

No previous study has reported a positive 
association between breast cancer and 
either passive or direct exposure to ciga¬ 
rette smoke (24-26). In a recently reported 
study by Rosenberg et al. (27), the relative 
risk for breast cancer was approximately 
1.0 for exsmokers, current smokers, and 
heavy smokers as compared with non- 
smokers. The crude odds ratio of 2.2 that 
we report is not reduced by adjustment for 
a number of potential confounding varia¬ 
bles. Risk is not seen among women older 
than age 50 years or among women with 
less than a high school education, but is 
fairly constant across all other groups. Pe- 
trakis (28): has detected nicotine in breast 
fluid of nonlactating women who smoked, 
which may lead to alterations in breast 
tissue. This would support a possible role 
for passive smoking if passive exposure also 
caused such an effect. 

One other site for which we find an as¬ 
sociation with passive exposure, endocrine 
glands, is not generally thought to be smok¬ 
ing-related. The number of tumors here is 
small of which 11 are thyroid tumors. 

In summary, passive exposure to smok¬ 
ing by spouse is related to an overall risk 
of cancer in our data. This association per¬ 
sists after adjusting for possible confound¬ 
ing factors. Associations with several spe¬ 
cific tumor sites are also statistically sig¬ 
nificant, including some which are not 
ordinarily regarded as smoking-relatedi 
Further studies are required to confirm this 
broad spectrum of carcinogenicity by pas¬ 
sive smoking and to explore the unexpected 
site-specific findings. 
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Cancer Risk in Adulthood from Early Life Exposure to Parents’ Smoking 

Dale P. Sandler, MPH, PhD, Richard B. Everson, MD, Allen J. Wilcox, MD, PhD, 

and James P. Browder, MD 


Abstract: We obtained data on smoking by parent! from 438 
cancer cases and 470 controls to investigate whether cancer nsk in 
adult life is related to transplacental or childhood exposure to 
cigarette smoke. Cancer, cases were between ages 15 and 59 at time 
of diagnosis. All sites but basal cell cancer of the skin were included. 
Cancer risk was increased 50 per cent among offspring of men who 
amoked. Increased risk associated with father’s smoking was not 
explained by, demographic factors, social class, or individual smok¬ 
ing habits, and was not limited to known smoking related sites. 

Relative risk (RR) estimates associated with father’s smoking 


tended to be greatest for smokers, males, and non-Whites. There 
was only a slight increase in overall cancer risk associated with 
maternal smoking Mother’s and father’s smoking were both auoci$ 
ated with risk for hematopoietic cancers, and a dose-response 
relationship was seen. The RR for hematopoietic cancers increased 
from 1.7 when one parent smoked to 4.6 when both parents smoked. 
Although they should be considered tentative, study findings sug¬ 
gest a long-term hazard from transplacental or childhood passive 
exposure to cigarette smoke. (Am J Public Health 1985; 75:487- 
492.) 


Introduction 

Cancer risk in adult life may be affected by transplacen- 
talandchildhood exposure to cigarette smoke. 1 Data from 
studies in animals have demonstrated that many carcinogens 
are active when administered transplacentally or during 
early life. In some instances, effects may be produced at 
lower doses than, arc required for adults. 3 - 4 The tumors 
resulting from these transplacental and early postnatal expo¬ 
sures may not be apparent until adulthood. 37 -* 

Studies in humans demonstrate that the fetus of smok¬ 
ing parents is exposed to components of cigarette smoke and 
is capable of bioactivating these chemicals. 10 - 30 For exam¬ 
ple, cotinine has been measured in the amniotic fluid of 
smokers and passive smokers 13 and thiocyanate has been 
measured in fetal cord blood. 14 - 1 * Studies have also demom 
strated increased activity of enzymes that metabolize ben- 
Z£Xa)py,rene in placentas of women who smoke, 17 - 1 * and 
possibly even in placentas of women passively exposed to 
cigarette smoke. 30 Similar elevations may occur in the 
tissues of the fetus or exposed child. Finally, increased 
urinary excretion of mutagens has been found in passive 
smokers.* 1 

Several epidemiologic studies have demonstrated in¬ 
creased risk for childhood tumors in relation to either 
paternal or maternal smoking. 2: - J4 but not all studies demon¬ 
strate an increased risk. 33 34 Even if no increased risk of 
childhood cancer were found, however, it would not rule out 
the possibility of increased cancer risk during adult life from 
fetal or childhood exposure. One recent study found elevat¬ 
ed Jung cancer risk for individuals whose mothers smoked. 37 

Cigarette smoke contains many known carcinogens, 3 * 
Sidestream smoke, which is the smoke released from the 
cigarette between active puffs, may differ qualitatively from 
the mainstream smoke which is inhaled by the active smok¬ 
er.- 4 Some compounds occur in markedly higher concentra¬ 
tions in sidestream smoke, and although this smoke is 
diluted by the ambient air into which it is released, the 
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passive smoker may inhale smoke which is qualitatively 
richer in certain compounds than mainstream smoke (Hoff¬ 
man in 28). For example, the concentration of dimethylni- 
trosamine in sidestream smoke is 52 limes that in main¬ 
stream smoke. Such qualitative differences make it difficult 
to predict the biologic effect of exposure to sidestream 
smoke. 

In this study we investigate whether cancer risk in adult 
life is related to transplacental or childhood exposure to 
cigarette smoke. 


Methods 

Our study methods have been described in greater detail 
elsewhere. 3 * Cancer cases were selected from the hospital 
based tumor registry at the North Carolina Memorial Hospi¬ 
tal of the University of North Carolina in Chapel Hill. They 
included all cases diagnosed between July 1,1979 and March 
31. 1981 and assumed to be alive as of March 31, 1981. Cases 
were between ages 15 and 59 at time of diagnosis and 
included all cancer sites except basal cell cancer of the skin. • 
Cases were restricted to age 59 and younger, since fewer 
than 5 per cent of women of child bearing age in 1920 were 
smokers. 3031 

Cases were mailed a questionnaire for self completion, 
followed by a second mailing and a telephone call if needed. 
Of 740 eligible cancer cases identified from the tumor 
registry, 107 <|4 per cent) died before we could contact 
them. An additional 115 (16 per cent) either refused (h * 71) 
to participate or could not be contacted. Cases who died or 
did not respond were slightly older and were more often 
male or non-White; cases with respiratory cancer were more 
likely to have been excluded, presumably due to higher case 
fatality. In all; completed questionnaires were obtained for 
518 (70 per cent) of the eligible cases. 

In addition to questions on exposure to cigarette smoke, 
cases were asked to identify friends or acquaintances who 
did not have cancer and were the same race, sex, and age (r 
5 years) to serve as comparison subjects. Approximately 60 
peT cent of the controls were identified in this manner. For 
cases for whom friend controls were not successfully ob¬ 
tained. population controls were identified by systematic 
telephone sampling Data were analyzed separately by con¬ 
trol selection group and the adjusted results were nearly 
identical to those obtained when the control groups were 
combined. 
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Individuals were specifically requested to supply inforr 
mauon on natural I parents. Only individuals who lived with 
both natural parents for all or most of the first 10 years of life 
are included in this report. As a result. 128 individuals were 
excluded (80cases and 48 control*): 

Transplacental and childhood exposure to cigarette 
wnokc was assessed from questionnaire reports of smoking 
histories of parents. Subjects were asked whether parents 
ever smoked, smoked before the subject’s birth, smoked in 
the house for most of the years before the subject was 10 
years old. and whether mothers smoked whilfc pregnant with 
the study subject. Subjects were also asked the usual quanti¬ 
ty of cigarettes smoked by the parents and the frequency of 
smoking in the house. Fot this report, unless otherwise 
specified, exposure is classified by parental smoking in the 
household before the subject attained 10 years of age. 

For this report, “smoking related'’ tumors were defined 
as cancer of the oral cavity and pharynx, esophagus, pancre¬ 
as. respiratory and intrathoracic organs, urinary tract and 
cervix. 24 Because evidence linking cervical cancer with 
cigarette smoking is not well documented, we also analyzed 
these data with cervical cancer excluded from this designa¬ 
tion. The number of “smoking related'' tumors was substan¬ 
tially reduced'by this exclusion, but the general findings 
were not altered. For individual smoking status, smokers are 
defined to include anyone who ever smoked at least one 
cigarette a day for as long as six months. Nonsmokers are 
individuals who have never smoked. 

Estimates of the relative risk (RR) in stratified analyses 
were obtained using the MantehHaenszel technique 33 for the 
summary’ odds ratio, The method of Cart 33 was used! to 
obtain 95 per cent confidence limits for the combined 
estimates of RR. Estimates of the relative risk adjusted 
simultaneously for multiple confounding variables were ob¬ 
tained using a multiple logistic model. 

Level of education was reported as number of years of 
school completed and occupation was given as usual occupa¬ 
tion: For stratified analyses, age and level of education were 
treated as categorical variables with four levels of age (<30, 
30-39, 40-49, 50 + ) and three levels of education (<12 years, 
12 years, >12 years). Age was treated as a continuous 
variable in the multiple logistic analysis. 

Controls were matched one-to-one to cases to allow the 
selection of population controls without having an enumerate 
ed sampling frame. The analyses presented here are un¬ 
matched to maximize the study size following losses due to 
missing data on exposure. In most comparisons, the factors 
used in control selection are taken into account by adjust¬ 
ment procedures. Analyses using matched pairs gave similar 
results. 


Re suhs 

Cases and controls are distributed similarly by age. 
race, and sex (Table 1). Cases and controls differ only in 
iheir distribution by years of schooling with fewer cases 
having completed high school! However, cases and controls 
are similar in broad occupational categories. Cases and 
controls are similar with regard to their own smoking status 
with 45 per cent of cases and 47 per cent of controls never 
having smoked; the similarity is largely due to the use of 
friends as controls. When only cases with population conr 
trols are included, 57 per cent of cases and 47 per cent of 
population controls were smokers. 


Maternal Smoking 

There was only a small difference between cases and 1 
controls in reported exposure to maternal smoking [estimat¬ 
ed relative risk (RR) = 1.1, 95 per cent confidence limits = 
0.7, 1.6]. The RR for cancer among individuals whose 
mothers smoked was close to one for all measures of 
maternal smoking, and this lack of association persisted after 
adjustment for potential confounding factors including age. 
race, sex. education, individual smoking, and method of 
control selection. 

Site specific relative risk estimates were calculated for 
13 different sites, even though for many sites the number of 
cases is too small for detailed analysis. For most sites, the 
RR in relation to maternal smoking was close to one (Table 
2). However, the RR for leukemia and lymphoma was 2:7 (95 
per cent confidence limits * 1.3* 5.8). The RR for hemato¬ 
poietic cancers associated with maternal smoking is greater 
for individuals whose fathers also smoked! (2.6 vs 1.5 for 
nonsmoking fathers), but the RR remained elevated (RR = 
2.4, 95 per cent confidence limits * 1.0, 5.5) after adjusting 
for father’s smoking. Adjustment for age, race, sex, educa¬ 
tion, and individual smoking did not change this finding. The 
numbers of specific hematopoietic cancers are small pre¬ 
cluding detailed analysis. However, the crude RR for Hodg¬ 
kins disease (RR * 4.4. 95 per cent confidence limits * 1.1, 
4.6)i non-Hodgkins lymphomas (RR * 1.7, 95 per cent 
confidence limits = 0.5, 5.2) and acute leukemias (RR = 8.8* 
95 per cent confidence limits * 2.0, 40.0) were greater than 
one. 


TABLE 1—Compahaooa of Caaaa and Control* 


Factor 

Casas 

*<*)' 

Control 

N {%) 

Toot 

43a n oo) 

470 (100) 

Ag* <y*art) 

<30 

B3 (19) 

59 (19) 

30-39 

72 (16) 

85 (20) 

40-49 

117 (27) 

110 (23) 

50-59 

166 (38) 

176 (37)i 

Main Age 

43 

43 

Race 

Whrt* 

325 (74) 

340 (72) 

NorvWhrta 

113 (26) 

130 (28) 

Sax 

Stole 

147 (34) 

ISA (34) 

Famale 

»i m 

312 (66) 

Educatxx>t 

<12 yaars 

1&2 (42) 

164 (35) 

12 years 

122 (26) 

171, (36) 

>12 yaars 

133 (30) 

135 (29), 

Occupant 

Blue Cottar 

156 (39) 

154 (34) 

WTwa Collar 

154 (36) 

153 ( 40) 

“Hcuaawrte" 

87 (24) 

118 (26) 

Snx*ung Status 

Nonsmotter 

187 (45) 

223 (47) 

Smceer 

241 (55) 

247 (53) 

Mother s Smo*onpt 

No 

353 (84) 

389 (85) 

Yes 

65 (16) 

66 (15), 

Father s SmoAngf 

No 

166 (44) 

234 (S3) 

Via 

212 (56) 

204 (47) 


tmren m%x»e tncmM at mmmrq wua*. 
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CANCER RISK FROM PARENTS' SMOKING 


TABLE 2—C*#>c m Rl»k from Mother'a SmoAJng, All Srtee Combine d and 
SmcM Sites 




Caees 

Crude 

RR 

95V 

Corrf fcm*» 

Sm 

NO 

CX axposecOT 

AM Sa*s 

air 

<t6) 

VI 

(0 7. ,1.6) 

Related" 

13V 

03) 

0.9 

(0.5. ,1.6) 

NC4 “Smonjmg Related 

287 

07) 

12 

(0 6 16) 

Up: Oaf Cavity and Pharynx 

17 

(12) 

OB 

(02. 3.5)i 

Digestive System 

31 

OO) 

0.6 

(02. 2 1) 

Respiratory System, 

22 

(14) 

09 

(0 3. 3.2) 

Lung 

Bon«, Skm and Connective 

15 

(13) 

09 

(0.2. 4 1) 

Tissue 

36 

(8)i 

05 

(02. 1.8) 

Breast* 

53 

05); 

09 

(0 4, 2 1) 

Feme* Gemtei Tract* 

133 

(17) 

VI 

(0 7.2 2) 

Cervix* 

00 

05) 

09 

(06. V9) 

Prostate^ 

10 

(0) 

00 

(0 0. 3 7)« 

Testis § 

5 

(20) 

16 

(0 2. 16 6) 

Urinary Tract 

Eye. Bram and Other 

6 

(P) 

00 

(0.0. 5.1)* 

Nervous System 

37 

01) 

0 7 

(02. 21) 

Brain 

31 

03) 

0 9 

(0 3 2 7) 

Endocrine Glands 

21 

09) 

14 

(0 5.4 2), 

Hematopotote Teaoe 

41 

(32) 

2.7 

0-3. 5 8): 

Otfier 

6 

(17) 

1 2 

(01. 10 3) 


Vnng vikjn *9 m«hr » rt*r( 

comp»fi*o« 66 nSVJ of 4S5 contnx» »toni ex p o —d 10 mcihe t vnotung 
ts*> 9*crit COmc*n*o^ 16% 0* 301 tomato control* w«r» WDO**0 
|Se» wptote compeneon 12> of tS* if* comma »w ei p c —d 
1£ua ajr * U m x» tonus 


Pairrua) Smoking 

There was an overall relative risk estimate of 1.5 (95 per 
cent confidence limits * 1.1, 2.0) for cancer among individk 
uals whose fathers smoked in the household (Table 3)? 
Adjusting for potential differences in age. sex. race, individ¬ 
ual smoking status, smoking by spouse, education, maternal * 


TABLE 3—Cjncto Risk from Father's Smoking. Alt SAee Combined and 
S e toct ed Sites 


C«S*S 

- Crude 95% 


84a 

No 

(%•*poeedtt 

RR 

Coot bmrts 

Al Sms 

378* 

(56) 

1.5 

(1.1,2 0) 

"SmcXung Related'" 

120 

(58) 

1-6 

(1.0. 2.5) 

Not “Smoking Related' 

258 

(55) 

1.4 

(V0. 19) 

Up. Oral Cavity and Pharynx 

17 

(53) 

1.3 

(0 4. 3.8) 

Ogestrve System 

30 

(60): 

1.7 

(0 8. 3 9) 

Ree«xraiory Syetem 

22 

(50) 

1.1 

(0.5.2 9) 

Lung 

Bone. s*un and Connective 

13 

(62) 

i.s 

(OS, 6.6) 

Toaue 

34 

(32) 

0.5 

(02. 1.2) 

Breast* 

51 

(51) 

1.1 

(0 6. 21) 

Female Genital Tract* 

113 

(60) 

1.6 

(1.0. 2 6) 

Cennx* 

70 

(61) 

1.7 

(1.0. 10) 

Proatate^ 

9 

(*4) 

1.0 

(02 4 7) 

Testisg 

5 

m 

5 2 

(0.5.125.9): 

Urinary Tract 

Eye. Bram and Other 

5 

(40) 

08 

(0-1. 5 7) 

Nervous Sy«em 

30 

(63) 

2.0 

(0 9. 4.6)' 

Brain 

24 

(67) 

2.3 

(0 9. 6 0) 

Endocme Giendi 

20 

(55) 

14 

(0 5. 3 8) 

Hemaiopcweoc T«sue 

37 

(68) 

2.4 

0 1.52) 

Other 

5 

(B0) 

46 

(0.5. 106 7) 


* U m ng wto to tor tonri enetung 

tfor amtm'mon 47V <t *38 conrois *«f» t tp omO to tom*r » tmt/krtff 
tSn KMoic cono«n»on «N of 286 tomato controls w*m ss po stofl 
|S** towohe oon y naon 43V of I SO m«to oen ro to •** • sjipn— 
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smoking, or method of control selection did not alter this 
finding (RR * 1.5), Estimates of the adjusted RR were 
obtained separately for the group with friend controls (RR = 

1.6) and the group with population controls (RR = 1.4). The 
combined adjusted RR in a matched pairs analysis with a 
much smallfer data set was also similar. The RR for Cancer 
associated with father's smoking was greater for males than 
females (17 vs 1.4); for nonrWhites than for Whiles (1.7 vs 
1.4), and foT smokers than for nonsmokers 0.7 vs 1.2). 

Crude estimates of relative risk for cancers at specific 
sites in relation to father’s smoking are shown in Table 3. 

The RR for “smoking related” (RR * 1.6) and for “not 
smoking related” sites (RR * 1.4) are similar. Specific sites 
with elevated RR included cervix, brain, and hematopoietic 
tissue. 

_ The RR of 1.7 for cervical cancer among individuals y 
whose fathers smoked is unaffected by adjustment for age,* j 
race, sex, maternal smoking, individual smoking, or spouse * ; 
snioking. The two-fold increase in risk for brain tumors in / 
relation to paternal smoking is similarly unaffected by adjust¬ 
ment for potential confounding variables./Although the 
number of lung cancer cases with data on father’s smoking is 
small (n * 13), the crude RR for lting cancer associated with 
father’s smoking is 1.8, and is 2.5 after adjusting for age and 
individual smoking. The RR remains elfcvated when smoking 
" by spouse and mother are also taken into consideration. 

Leukemia and lymphoma risk is also not substantially 
changed by adjustment for age, sex. race, spouse smoking, 
and individual smoking. The adjusted RR is 2.5. However, 
the risk is greater for individuals whose mothers also smoked 
(RR - 3.1 vs 1.8 for individuals whose mothers did not 
smoke) and the RR is 1.9 (95 per cent confidence limits * 

0.9. 4.4) after adjusting for maternal smoking. For specific 
hematopoietic cancers, the crude RR was elevated for 
Hodgkins disease (RR * 5.7. 95 per cent confidence limits * 

1.2, 38.4), non-Hodgkins lymphomas (RR = 1.6, 95 per cent 
confidence limits * 0 6. 4.3), and for acute leukemias (RR = 

4.6, 95 per cent confidence limits * 0.6. 34.2). 

Individa*l Smoking Status 

Overall and site specific relative risk estimates are 
shown separately for individuals who smoked and those who 
never smoked in Table 4. Relative risk estimates in relation 
lo mother’s smoking are similar for smokers and nonsmok¬ 
ers and are close to one for all sites but hematopoietic tissue. 
Increased cancer risk related to father’s smoking is not 
limited to smokers or nonsmokers, although the RR for all 
sites combined is greater among smokers. 

Doee-rapoese 

The elevated risks for all cancers combined and for most 
specific sites were related primarily to father’s smoking. 
However, for leukemia and lymphoma there is an increase in 
risk when both parents smoked. The RR is 1.7 when one 
parent smoked and 4.6 if both parents smoked (Mantel- 
Haenszel chi for trend * 3.25, p < 0.001). For both mother’s 
and father’s smoking, overall cancer risk increased only 
slightly with reported frequency of smoking in the house. 
Risk also tended to increase with reported number of ciga¬ 
rettes smoked, but a large proportion of missing values make 
these data unreliable. 

Discussion 

We have found overall cancer risk to be increased 
among the offspring of men who smoked. There was only a 
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Table 4—Cancer Rtak from Parental Smoking among Nonamokara end Smofcecv Alt Sir** Combined and Selected SrteeT 


MatemaJ motung Paternal motung 




Nonamok ers 



Smokers 



Nonemoeen 



Smokers. 


Sftt 

No 

(* •xpoaed)* 

RR 

NO 

(% exposed)* 

RR 

No 

(N exposed^ 

RR 

No 

(V expoeed)§ : 

RR 

AlS/tas 

191 

(12) 

1.2 

227 

(19) 

TO 

173 

(49) 

1-2 

205 

(62) 

1 7 

“Smoking Rotated ; 

47 

(9). 

08 

*4 

05) 

08 

41 

(56) 

1.7 

79 

(59) 

15 

Not Smoking Related 

144 

(13)i 


143 

(20) 

VI 

132 

(46) 

1.1 

126 

(64) 

IB 

Lip. Oral Cavity, and i. 

Pharynx 

0 

— 

— 

17 

02) 

06 

0 

— 

— 

17 

(53): 

T 1 I 

D*gesirve Syatem 

13 

(8) 

07 

18 

OD 

06 

12 

(50) 

1.3 

18 

(67) 

17 

Respiratory Sywem 

4 

C25) 

2 9 

18 

OD 

0.6 

4 

(50): 

1:3 

18 

(50) 

VO' I 1 

Lung 

1 

(0) 

00 

14 

(U) 

0 7 

1 

(100) 

* 

12 

(56) 

i,4 i 

Bona. S*«n. and Connective | 

Tosue 

19 

(11) 

1.0 

17 

(6): 

03 

20 

(30) 

06 

14 

(36) 

06 | 

Breast 

29 

<10} 

09 

24 

(21): 

09 

28 

(43) 

09 

23 

(61) 

1 4 I 

Female Gerwtai Tract ' 

72 

(11) 

1.0 

61 

(25) 

12 

59 

(51) 

1.3 

54 

(70) 

22 

Cervix t 

40 

(8) 

0 7 

40 

(23) 

13 

34 

(56) 

1.7 

36 

(67), 

20 

Eva. Bram and Other t 

Nervous System 

17 

(6) 

05 

20 

05) 

08 

15 

(S3) 

1.5 

15 

(73), 

2 8 f 

Bram, 

11 

(9) 

09 

20 

05) 

08 

9 

(56) 

17 

15 

(73) 

2 8 

Endocnna Glands 

11 

(18) 

1.9 

10 

(20) 

11 

11 

(55) 

16 

9 

(56) 

1.3 

Hemaiopoteoc Toaue 

19 

(21) 

23 

22 

(41), 

3 1 

17 

(65) 

24 

20 

(70) 

24 
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small increase in risk associated with, maternal smoking 
Increased risk associated with father's smoking did not 
appear to be explained by differences in such factors as age. 
race, sex, social class (as measured by education and 
occupation), or smoking habits of the case or control. The 
effect was not limited to known smoking related sites. 
Estimated relative risks associated with father's smoking 
tended to be greater for smokers, maJfcs. and non-Whites. 
We have previously reported an increased cancer nsk for 
individuals married to smokers, 2 * but the apparent effect of 
paternal smoking is not altered by adjustment for smoking by- 
spouse. 

Several findings from different sources support the 
plausibility of increased cancer risk from early life exposure 
to cigarette smoke. In addition to the experimental studies’-* 
and biochemical studies in humans,limited support for 
the results of the present study can be found in other 
epidemiologic studies. 22 - 24 * 27 Only one of these studies, 
however, has reported on cancer risk during adulthood from 
exposure to parent's cigarette smoke. 27 

Stewart, et a/; in a large casen:omrot study, found a 
very small (RR = 1.1) increased risk for cancer in children 
up to age 10 whose mothers smoked.** An increased cancer 
risk related to father's smoking was not seen (RR = 1.0). but 
10 years may have been too soon to detect an effect. Neutel 
and Buck 22 found an increased risk (RR * 1.3) in a prospec¬ 
tive study of cancer risk through age 10 among children 
whose mothers smoked during pregnancy, but did not report 
on father's smoking 

Questions on parental smoking during pregnancy have 
been includedin a number of case-control studies of panics 
lar childhoodTumors. Our finding of a two-fold increase in 
risk for brain cancer among individual^ whose fathers 
smoked is consistent with the data of Preston-Marlin. rial 23 
In their study, which focused on exposure to nitrosamines. 
an increased risk of brain cancer (RR = 1.5) among children 


whose fathers smoked during the mother’s pregnancy was 
seen. Sidestream cigarette smoke which is passively inhaled 
is one source of exposure to nitrosamines and other N- 
nitroso compounds. 2 * Gold, et aL did not report on father s 
smoking but found a five-fold increase in risk for brain 
tumors among children whose mothers continued to smoke 
in pregnancy 3 ' 

Findings from a study by Gruffcrman. et a/T* are 
consistent with our finding of a predominantly paternal 
effect: In that study , an elevated relative risk for rhabdomyo¬ 
sarcoma was associated only with father’s smoking, Man¬ 
ning and Carroll reported no increased risk for childhood 
leukemia related to mother's smoking. 25 Father’s smoking 
was not reported. Although the number of cases was small 
and dose-response data were inconsistent, Neutel and Buck 
did find that the offspring of smoking women had ncarly 
twice the leukemia risk of offspring of women who did not 
smoke. 22 

Despite the small number of lung cancer cases included, 
we chose to look at lung cancer risk in relation to paternal 
smoking because of continued interest in passive smoking 
and cancer risk at this $»ic. 27 ‘* ,7 The RR for lung cancer 
among individuals whose fathers smoked: was 2.5 after 
adjusting for age and individual smoking. The adjusted RR 
associated with mother’s smoking was 1.8. but this was 
based on only two smoking mothers among 15 cases. Correa. 
et al, reported an RR of 1.7 for lung cancer associated with 
mother's smoking, but no increased risk related 10 father s 
smoking. 27 

Our finding of a possible cervical cancer risk related to 
father’s smoking has not been reported elsewhere. There is, 
however, growing support for a role of passive smoking (as 
measured by spouse smoking) in cervical cancer nsk. w ' '» 

Data on parental smoking were obtained retrospectively 
from offspring who may not be in a position to provide 
accurate histories. Parents or siblings of study subjects were 
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also interviewed regarding the smoking histories of the 
parents to validate the dbta obtained from subjects. We 
interviewed 649 relatives of subjects included in this report. 
Of these, 55 per cent! were mothers and 40 per cent were 
siblings. For more than 350 subject-mother pairs, agreement 
on qualitative smoking questions ranged from 93 to 98 per 
cent and was substantially better than chance. There was 
also goodiagreement between subjects and their siblings. 

Our findings are not due to any obvious recall bias. The 
hypothesis that parental smoking may cause cancer is not 
generally well know-r and study subjects and interviewers 
were told only that we were interested in smoking patterns in 
families. Wc obtained similar responses from mothers and 
subjects, regardless of case status, suggesting that different* 
tial recall probably did not occur. 

ll is difficult to distinguish transplacental and passive 
childhood exposures in an epidemiologic study: women who 
smoke during pregnancy generally continue smoking after 
the baby is bom. 40 Father's smoking may produce transpla¬ 
cental as well as passive childhood exposure. n , * 20 An effect 
of father's smoking on genetic material'in sperm is also a 
possibility. 4, - i5 Only 16 per cent of the smoking mothers in our 
study began smoking after pregnancy, and no mothers smoked 
only during pregnancy. This made it difficult to compare 
cancer risks for individuals exposed in utero with risk in 
individuals exposed only passively in childhood. Further¬ 
more, 94 per cent of the smoking fathers smoked both before 
and after the subject’s birth. 

Nevertheless, if an increased risk were seen for moth¬ 
er’s but not father's smoking, a transplacental effect might 
be a reasonable explanation. In this study and others. 
increased risks were generally related to father's smoking 
only. Little increased risk was associated with mother's 
smoking, suggesting a passive rather than a transplacental' 
mechanism. Our failure to find a similar effect for mother's 
smoking might be due to the faci that they smoked fewer 
cigarettes than fathers or smoked different types of ciga¬ 
rettes. Although children may spend more time with their 
mothers than with their fathers, it is also conceivable that 
mothers do not smoke when actively engaged in child care 
activities. 

The increasing frequency of women smoking after the 
1920s should provide future studies with increasing power to 
detect any late effects of maternal smoking on offspring. The 
first sizable cohort of individuals exposed to maternal smok¬ 
ing is only beginning to reach the age at which cancer most 
commonly occurs. 
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I Mortality Rates in Boston (and Other Large Cities), 1911 I 

Boston's death rate for 1911 was 17.1, which is high compared with rates of most other large 
American cities. 

The 1911 rates for the other cities having over 500,000 inhabitants were—Cleveland 1535; 
Pittsburgh 14.94; Chicago 1435; Sew York 1522; St, Louis 1536; Philadelphia 1631; and Baltimore 
18.43. 

A brief analysis of these rates is desirable. 

Typhoid Fever:— From typhoid Boston had the lowest rate of all the cities. The rates per 100,000 
were as follows:—Boston 9.14 ; Chicago 1028; Sew York 10.99; Philadelphia 14.11; Cleveland 14.46; 
St. Louis 1536; Pittsburgh 25.81; and Baltimore 2728, 

Scarlet Fever:— The rates were Baltimore 7.79; Pittsburgh 9.95: Boston 10.74; Philadelphia 1133; 
Sew York 1325; Chicago 2120; St. Louis 2726; and Cleveland 31.12. 

Diphtheria:— The rates were Baltimore 12.05; St. Louis 16.84; Boston 18.00; Cleveland 21.94; 
Pittsburgh 23.60; Sew York 25.84; Philadelphia 3131; and Chicago 39.11. 

Measles:^— The rates were Chicago 5.75; Cleveland 6.63; Pittsburgh 939; Boston 10.74; Sew York 
1323; Baltimore 13.63; St. Louis 15.84; and Philadelphia 1930. 

Whooping Cough:-— The rates were Chicago 2.45; St. Louis 437; Philadelphia 734; Sew York 
7.75; Baltimore 830; Cleveland 14.80; Boston 15.68; and Pittsburgh 19.54. 

Taking all these diseases together . Boston had the lowest rate with 64.30 per 100,000; the others in 
order were Baltimore 6925; Sew York 70.88; Chicago 729; St. Louis 80,07; Philadelphia 8339; 
Pittsburgh 88.49; and Cleveland 88.95. 

Tuberculosis of lhe Lungs:—The rates per 100,000 were Cleveland 121.77; Pittsburgh 130:88; St. 
Louis 13529; Boston 154.88; Chicago 165.98; Sew York 17739; Philadelphia 18731; and Baltimore 
205.12. 

This analysis of the communicable diseases should be extremely gratifying to the people of Boston. 
However, it fails to reveal the reason of Boston’s higher rate. But a study of the figures for 1910, for 
which year more complete figures are available, will show much more. . . . 

Cancer, cerebral hemorrhage, organic diseases of the heart, pneumonia and violent deaths stand 
out as the principal causes which have comparatively high rates in Boston. . . . 

There are two reasons why Boston has such a large number of deaths of non-residents. First it has 
a population in its immediate suburbs greater than the population of the city itself. These people labor 
in Boston and when ill come to Boston hospitals. The other reason is that Boston is the recognized 
medical centre for all Sew England and attracts those afflicted with cancer, for example, a disease 
more prevalent in the Hew England States than in any of the other registration states. 

Moreover in 1910 Boston had a larger percentage of its deaths over 6 years of age than any of the 
cities under consideration, in a word, Boston is an old city and has many old people. . . . 

But in a word it may be safely said that Boston's high rate is largely due to its geographical 
position in the centre of populous suburbs, and to its fame as a medical centre . and not, as has been so 
often intimated, to the unhealthful conditions in the city. 

—Davis WH: Boston's death rate. Am J Public Health 1912; 2:6tt-640. 
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CUMULATIVE EFFECTS OF LIFETIME PASSIVE 
SMOKING ON CANCER RISK* 
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Summary Cancer risk from cumulative household 
exposure to cigarette smoke was evaluated in 
a case-control study. Overall cancer risk rose steadily and 
significantly with each additional household member who 
smoked over an individual's lifetime. Cancel risk was also 
greater for individuals with exposure* during both childhood 
and adulthood than for individuals with exposures during 
only one period. These trends were observed for both 
smoking-related and other aites. These findings are 
preliminary and must be confirmed with other studies. 
Nonetheless, they suggest that effects of exposure to the 
cigarette smoking of others may be greater than has been 
previously suspected. 

INTRODUCTION 

Increased risk of respiratory illness in children, 1 * 5 
changes in respiratory function in children and adults, 4,5 risk 
of childhood Tomours, 6 7 * 9 10 * * ^ and r»k of lung cancer and possibly 
other adult cancers* 14 have all been reported as possible 
effects of exposure to other people’s cigarette smoke (passive 
smoking); Adult cancer risk from childhood exposure to 
parents’ smoking has also been discussed. 14,15 These studies 
considered the independent effects of exposure in one period 
to cigarerte smoke from only one source, even though 
individuals may be exposed to a number of sources over their 
lifetime. 


* Some of Uus mate ml wu presented at the ennui) meet ms of the eociety for 

Epidemiologic Research, June, 1984, Houston, Texas USA. 


In a study of adult cancer risk related to parents’ smoking 15 
we collected data on exposure to cigarette smoke of not only 
parents, but also spouses and other household members. In 
the present study cancer risk in relation to cumulative passive 
exposure to cigarette smoke was examined: We did not collect 
data on exposures outside the home, but were able to consider 
whether cancer risk increases with the number of household 1 
members who smoke, 

methods 

Study methods have been reported elaewhere. 15,15 Cancer 
patients were selected from a hospital^based tumour registry. They 
included all those with cancer diagnoaed between July L, 1979, and 
March 31, 1981, and assumed to be alive on March 31, 1981. 
Patients ranged from 15 to 59 years of age si the time of diagnosis, 
and all cancer sites except basal-cell cancer of the akin were 
included. Patients were restricted to age 59 and younger to 
maximise the likelihood of maternal smoking, since few women 
were smokers before 1920. 

Of 740 eligible cancer patients identified from'the tumour 
registry, 107 (14%)i died before we could contact them. An 
additional 115 (16%) either refused to participate or could not be 
contacted. 518 (70%) patients completed questionnaires. Control 
subjects were cancer-free and of the same race, sex, and age (±5 
years) as patients. They were friends or acquaintances of patients 
(n-309) or were randomly selected by systematic telephone 
sampling (n - 209). Patients and control Subjects were also similar in 
occupational category and smoking habits. Analysis was restricted 
to individuals who lived with both natural parents for most of the 
first 10 yean of lift. Results are reported for 369 patients and 409 
control subjects who supplied information about the smoking habits 
of their spouse and parents. 

Information on exposure to cigarette smoke was obtained by 
means of a structured questionnaire that was sent to all subjects. 
Another questionnaire was sent and follow-up telephone calls were 
made when a response to the first questionnaire was not obtained. 
Childhood exposure to cigarette smoke was assessed; from 
questionnaire reports of smoking histories of parents and 
information on other household members who smoked; Subjects 
were considered to be exposed during childhood if one or both 
parents smoked cigarettes m the house before the subject was ID 
years old or if one or more other household members smoked during 
that period: Passive exposure to cigarette smoke during adulthood 
was estimated from the number of years ofmarriage during which a 
spouse smoked. Subjects were considered to be exposed if they had a 
spouse who smoked regularly at any time during their marriage. 
Active smokers were defined as those who ever smoked as many as 1 
cigarette a day for as long as 6 months. 
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TABLE 1—OVERALL CANCEL RISK FROM HOUSEHOLD EXPOSURE TO 
cigarette SMOKE 


Number household mem ben. wbo smoke 


— 

0 

1 

2 

3 or more 

Com bined group 





Patients 

54 

127 

123 

48 

Control subjects 

99 

161 

97 

34 

Odds ratio 

10 

L4 

2-3* 

2-6*+ 

Acme xmokrrr^. 




i i 

Patient! 

22 

60 

78 

35 

Control subject! 

38 

i 73 1 

60 

25 

Odds ratio 

10 

! 1-4 

2 2* 

2-4*+ 

Non-tmokrn 





PaticDts 

32 

67 

i 45 

13 

Control subjects 

61 

88 

37 

9 

Oddi ratio 

1*0 

1 • 5 

2-3* 

2-8*t 


•Statistically significant differences between mk with specified number af 
exposures and with no exposure, p<0 • 05. 

^Statistically significant x 1 for trend, p<0 -01. 

^Current smokers and ex-smokers. 


We have found 13,15 that exposure to parents’ or spouxe’l smoking 
contributed independently to cancer risk—ie, adjusting for one 
exposure did not alter the risk associated with the other. Thus we 
usedtwo approaches to measure the effects of! multiple exposures: 
cancer risk was examined in relation to the total number of 
household 1 members who smoked, irrespective of when the 
exposures occurred, and in relation to the period during which the 
exposures occurred (childhood or adulthood only, or both periods). 
Odds ratios were calculated and a chi-square test was used to assess 
statistical significance. A chi-square test for linear trend was usedto 
evaluate the risk with increasing numbers of exposures in 
unadjusted 16 and adjusted 17 analyses. 

RESULTS 

Cancer risk associated I with exposure to increasing num¬ 
bers of household members who smoke is shown in table 1. A 
tmoking mother, father, spouse, or 1 or more additional 
household members who smoked during the patient Y 
childhood or a spouse who smoked while married to a patient 
each counted as one exposure. The total number of exposures 
is the aum of the individual exposures. Overall cancer risk 
increased significantly with increasing numbers pf 
exposures, with odds ratios rising from T 4 for 1 exposure to 
2*3 for 2 exposures and 2*6 for 3 or more exposures. 
Statistically significant linear trends were also seen when 
smokers and non-smokers were considered separately. 
Adjustment for potential differences in age, race, sex, and 
educational level did not alter these trends. 


TABLE II—OVERALL CANCER RISK FROM HOUSEHOLD EXPOSURE TO 
CIGARETTE SMOKE IN CHILDHOOD AND ADULTHOOD 



Age period of exposure 

j No 
exposure 

Childhood j 
only* 

Adulthood 

onlyt 

Both 

Patients 

Control subject* 
Odd* ratio 

54 

99 

10 

| 107 

i 124 

58 

72 

1.-9 

w 

145 

98 

2*7*1 

l 


•Exposure to rooking mother, father, or other household member during 
childhood. 

tExposure to rooking spouse. 

^Statistically significant differences bet wee n risk with specified exposure and 
do exposure, p<0 • 05. 

{Statistically significant linear trend; no exposure, exposure in only one time 
penod, exposure in both time periods, for trend-23* 7, p<0-01. 


We also measured cancer risk in relation to the period when 
exposures occurred (table 11). Risk rose by 60% for 
individuals exposed during childhood only and by 50% for 
individuals exposed during adulthood only but was more 
than doubled for those exposed during childhood and' 
adulthood (odds ratio*2*7). There was a significant linear 
trend in risk for individual* exposed in no, 1, ot 2 periods. 
Again trends were similar for smokers and non-smokers and 
were not affected by adjustment for potential confounding 
factors. 


TABLE III-!-CANCER RISK FROM MULTIPLE HOUSEHOLD EXPOSURES 
TO CIGARETTE SMOKE SITES WITH 15 OR MORE CASES* 



Number 
of cases 

NumbeT of exposures 

Site 

i o 

1 

2 

3 or more 

All sites 

j ! 369 

10 

, 11-4 

2*3 

2* 6* 

Smoking related^ 

1 115 

1-0 

1*8 

3*0 

3*8* 

Other i 

254 

1-0 

1*5 

2*4 

2-6* 

Buccal cavity and 
pharynx 

15 

10 

4*9 

i 5-.: 

! 2*9 

Digestive tract 

30 

1-0 

0*7 

1*8 

1*3 

Respiratory tract 

19 

1-0 

O' 7 

0*6 

2*9 

Breast 

48 

1*0' 

2*0 

2*4 

3 3* 

Cervix 

62 

10 

1-6 

3*6 

3-4* 

Eye, brain, and other 
nervou* *ysiem 

1 29 

1 1*0 

2*3 

2* 3 

0-7 

Thyroid 

19 

1*0 

1-0 

31 

8-7 ‘ 

Leukemia and 
lymphoma 

37 

1*0 

2*5 

5*1 

6-8* 


"Odd» ratios xie given. 

+Includes on I cavity and pharnyx, oesophagus, pancreas, respiratory tract, 
urinary tract, and cervix. 

£ Statistically significant linear trend 


Cancer risk increased with increasing numbers of 
household exposures to cigarette smoke for smoking-related 
sites and for other sites that are not thought to be smoking 
related (table III). Smoking-related sites included cancers/of 
the oral cavity and pharynx, oesophagus, pancreas, 
respiratory tract, urinary tract, and cervix. 13,18 For smoking- 
related sites odds ratios for 1,2, and 3 or more exposures were 
T 8, 3 • 0, and 3 * 8, respectively. The trend for the other sites 
combined was also statistically significant but the risk was 
less than that for smoking-related sites. The trends for 
cancers of the breast and cervix and for leukaemia and ; 
lymphoma combined were significant, but the trend for 
cancer of the respiratory tract was not. 

DISCUSSION 

If passive smoking has an effect on cancer risk the nature 
and extent of that risk art likely to differ for childhood and 
adult exposures. The clear overall trends found in this study 
might be associated with carcinogens present in tobacco 
smoke acting through multiple mechanisms at different 
periods of life. We found the risk of all cancers increased 
steadily and significantly with cumulative lifetime exposure 
to household members who smoke. This trend was not 
altered when adjustment was made for confounding 
variables. 

Our findings must be regarded as preliminary. Prompted 
in pan by experimental evidence 1 ’ we initially intended to 
measure the effect of transplacental or early childhood 
exposure to carcinogens on cancer risk in adulthood. We 
chose to investigate cigarette smoke because exposure to this 
carcinogen is both common and measurable. The finding of a 
cumulative lifetime risk from passive tmoking was 
unexpected. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyx0000 
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Wc collected information on most possible sources of 
cigarette-smoke exposure that would be encountered during 
childhood but the only adult exposure we considered was that 
resulting from the smoking of a spouse. We did not validate 
information on smoking habits of spouses but interviewed 
more than 100 relatives of patients and control subjects to 
validate the quality of parental smoking histories provided by 
adult offspring. Study subjects provided adequate 
information on parents’ smoking, and the quality of these 
data did not differ between patients and control subjects. 

For adults in the United States exposures to cigarette 
smoke outside the home may be important. 20 Also the 
frequency of exposure to other people’s cigarette smoke may 
change with age, with the peak exposure possibly occurring 
during a person’s 20s. 20 We did not take exposures outside 
the home or age-related changes in exposure frequency into 
account. 

Our data are limited by small numbers of any specific 
cancer site, byrertam characteristics of our study sample, and 
by other features of our method. 13,15 No conclusions about 
the impact of passive smoking relative to the effects of direct 
smoking can be made, since the selection of friends as control 
subjects meant they were usually matched with patients on 
smoking status. W T t confirmed the quality of our data and 
ruled our many, but not all, potential confounding factors. 

Although the passive smoker receives a quantitatively 
lower exposure than the active smoker, that exposure is 
qualitatively richer in many smoke constituents: there is 3 
times as much benzo(a)pyrene, 6 times as much toluene, and 
more than 50 times as much dimethylnitrosamine in a fixed 
volume of sidestream smoke in the gas phase as there is in 
cigarette smoke inhaled by the active smoker. 16 The potential 
for damage from passive exposure may be greater than has 
been previously recognised. 

Our finding of dose-dependent cancer risks for sites not 
considered to be related to active smoking might be 
questioned because active smokers are also passively exposed. 
For some sites it is not clfcar in the literature if no risk from 
direct smoking exists or if a possible link has not yet been 
investigated. For other sites, such as the breast, some studies 
have found no cancer risk associated with smoking. 21 One 
possiblt explanation for this discrepancy is that in studies 
comparing smokers with non-smokers, passive smokers are 
included in the non-smoking group. This would make it 
difficult to detect a small difference in risk due to smoking. 
Few studies have evaluated the effects of passive smoking on 
risk of cancer at sites other than the lung. Furthermore, there 
is little data available on the effects of transplacental or 
childhood exposure to cigarette smoke on cancer risk in 
adulthood. 

Data from biochemical and experimental studies support 
our findings though many of these reports must be regarded 
with caution. There is evidence that non-smokers are exposed 
to potential carcinogens through the cigarene smoking of 
others. Cigarette-smoke by-products such as cotinine and 
thiocyanate have been measured in the blood, urine, and 
saliva of non-smoking adults, children, and fetuses exposed to 
smokers, 22 * and there has been at least one report of raised 
levels of mutagens in urine of passive smokers. 27 Greater 
activity of enzymes that metabolise benzo(a)pyTene has been 
noted in placentas of smokers 2 *' 30 and even passive 
smokers. 51 Similar increases may occur in tissues of fetuses, 
children, or adults exposed to smokers. 

Studies in laboratory animals provide evidence in support 
of an adult cancer risk from transplacental or childhood 
exposure to cigarette smoke, but this hypothesis has not been 


tested directly. 19 Data from these studies show that many 
carcinogens, including those in cigarette smoke, are active 
when administered transplacentally or during early life and 
may produce effects at lower doses than those required for 
adults. 32 36 Some low-dose exposures which are not in 
themselves carcinogenic increase the sensitivity of exposed 
animals to later carcinogenic exposures. 37,3 * In other 
experiments tumours resulting from transplacental and early 
postnatal exposures were not apparent until the animals were 
fuJly developed and did not necessarily differ: in site or 
morphology from spontaneously occurring tumours. 32,39 
This is consistent with our finding of raised risk for adult 
tumours at many sites. 

Future studies should include cancer sites not necessarily 
associated with active smoking and should take into account 
childhood sources of passive smoke exposure. 

Correspondence thould be *ddre**ed to D. P. S, Epidemiology Branch, 
NIEHS, PO Box 12233,MaiJ Drop A3-02, ResearchTnangle Park, NC 27709 
USA. 
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It is unclear whether the result in the youngest cohort can be 
explained by aggressive tumour growth, by too low a sensitivity of 
the mammographic test, by too short a follow-up, or by chance. The 
absence of any effect so far in the youngest age-group corresponds 
with the early results of the sgt-gToup 40-4,9 at entry in the Health 
Insurance Plan (HIP) trial. 5 years after the HIP screening 
programme had begun, the number ofbreast cancer deaths was 19 in 
the srudy group and 20 in the conuol group (RR-0*95). 5 10 years 
after the start the RR was 42/54(0*78), and 14 year* after the start it 
was 46/61 (0*75) 4 Nevertheless the HIP investigators hesitated to 
accept this finding as evidence of the effectiveness of screening 
under age 50. 

In Nijmegen a disease stage classification system according to 
mammographical and/or histopathological tumour size was used. 
“Advanced stage" means that the axillary lymph nodes were 
histologically involved or that the lesion consisted of infiltrative 
carcinoma and wis at least 2 cm in size. In the age-group 35-49 at 
diagnosis 36% of 40 screen-detected cases had advanced disease 
stage, as opposed to 4 out of the 6 cases in women who did not 
participate in the screening programme. According TO these figures 
a subsequent mortality reduction can be expected in the youngest 
age-gTOup. 

Finally, attention should be paid to the weak effect of screening on 
breast cancer mortality in the oldest age-group. It is assumed that 
breast cancer grows rather slowly in this group. 5 * 6 As a 
consequence, the lead-time should be very long, and * strong effect 
could be expected after a longer period af follow-up. The odds ratio 
for the birth cohort bom before 1910 is new only 0 *81. Maybe this 
RR estimate is weak because of different underlying mortality risks 
(independent of any screening effect) in the participating and non- 
participating groups. Maybe differences in patient’s delay explim 
that the effect was less favourable than expected. And maybe 
selective miscfassificanon of the dtath certificates is another 
explanation. Further studies will focus on these potential biases. 
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Suppose the average risk of cancer is N from all causes 
unconnected with smoking, A from active smoking, and P from, 
passive smoking. An active smoker is also a passive smoker of his 
own ambient cigarette smoke, so the total cancer risk for active 
smokers in household* with no other smoker is N + A + P; in 
bouieholdi with 1 other smoker the risk is N + A + 2P. For non- 
smokers, the corresponding risks are N and N + F. Because the data 
of Sandler et.al imply that odds ratio* (and hence the ratios of 
relative risks) art virtually identical we require that 
(N4*A + 2P)/{N>A + P)-(N t ^ P> r N. In other words A + P-0. This 
same relation is obtained from relative risks in households with 2 
and with 3 or more (other) smokers. A multiplicative model, in 
which the cancer risk in, for example, an active smoker in a 
household with no other smokers is of the general form, 
N(1 + A + P), where A and P are now proportional to the 
concentration of effective carcinogens in active and passive 
smokers, respectively, also yields the same equality. 

The relation A + P-0 leaves us with three possible 
interpretation!: 

(]) Active and passive smoking are both Don-carcinogenic 
(A ■ P* 0). (2) Active smoking is carcinogenic and passive smoking 
is prophylactic (A»-P)j (3) Active smoking is prophylactic and 
passive smoking is carcinogenic (P* - A); 

The statistical uncertainty in Sandler’s table l is large enough to 
permit slightly less paradoxical inferences, but let us pursue the 
umhinkablt a little farther l 

Three randomised controlled intervention trials (the Oslo study, 1 
the Whitehall study 2 and MRFIT 3 ) provide a direct 
epidemiological test of the hypothesis that giving up active smoking 
reduces the risk of cancer. In the ‘‘intervention^ (low-smoking) 
groups in these three trials together there were (including 
registrations as well as deaths in the Whitehall study 2 ) 149 cancers 
in a combined entry population of 7746 (1* 92%); while in the 
relatively high-smoking control groups there were 121 cancers in 
7797 (1*55%). From the orthodox viewpoint—namely, active 
smoking causes at least 30% of all cancers—these findings are as 
paradoxical as the inferences from Sandler’s study. We might just be 
able to postulate complicated, though implausible, causal models to 
account for Sandler and colleagues’ table l, or we may put those 
results on one side because of their preliminary, character It is more 
difficult to evade the implication of the methodologically reputable 
randomised trials: active cigarette smoking has little on no net 
carcinogenic action. 

Department of Medical Phytic*, 

Uo»»rr»iTy, of Lord*, 

GmmJ la/innary, 

Look l$i sex PhiupR_J. Burch 

I Hermann 1, VtkBynK, Holme l.LtnsP Effect of dirt and making low nr u nion 
an ib* incukoct of coronary heart daacaac: Report from the OUo Sratfy Group of • 
m^Omued trial in healthy men Lnncn 1981, u 130 >-10 
2. Rom G, Hamilton PJS, CoNrtll L, Shipky MJ. A randomord tootroikd trial of am^ 
amokini advice 10-year result* J Ef*drm»i Ccmmwn Hhk 1982, M; 102-08 
3 MRF7T Roarcb Group. Muloplr ml &aor rntmatMO trial Risk fsrton chancre 
md mortality result*. JAMA 19*2, Ml 1465-77; 


LIFETIME PASSIVE SMOKING AND CANCER RISK 

Sir,—D r Sandler and colleagues (Feb 8, p 312), in a preliminary 
report, describe the relative cancer risk for persons living in 
households with 0, 1, 2, and 3 or more members who smoke. The 
risk increased, both for active and for non-smokers, with the number 
of household members who smoked, and Sandler et al suggest that 
exposure to ambient amoke in the household might be responsible. 

In table i they normalise the odds ratio for cancer risk to unity for 
households with no (other) smokers and disregard exposure to 
cigarette smoke outside the home. Calculating to two decimal 
places, the odds ratios for households with 1 (other) smoking 
membcT are 1 • 42 foi active smokers and 1 *45 for non-smokers; for 
households with 2 (other) smokers the corresponding ratio* are 2* 25 
and 2* 32; and for 3 or more, the ratios are 2 ■ 42 and 2*75. The risk 
ratios for active smokers art therefore, within the error limits, the 
same as for non-smokers; to simplify the argument, I shall treat 
them as identical] 


Sr,—D r Sandler and colleagues’ paper on the cumulative effects 
of lifetime passive smoking on cancer risk appears seriously flawed; 
They compared 518 out of a total of740 cancer patients aged 15-59 
from a hospitalised tumour registry, with 51B controls of the same 
age, sex, aod race. 309 controls were friends or acquaintances of the 
patients and 209 were randomly selected by systematic telephone 
sampling. Results are presented for 369 (70%) cases and 409 (79%) 
controls. Apart from death before the subjects could be contacted 
and refusal; only those persons who had “lived with both natural 
parents for mo*t of t he first ten years of life” were analysed. We are 
told that they supplied information about the smoking habits of 
their spouse and parents. Presumably, they also supplied 
information about their own smoking 
The results are shown in three tables, only dhe of which 
differentiates between active and passive smoking, and none of 
which differentiates between sex, age, and race. The belief that 
these factors do not matter because they were matched for is 
unsound. The reader has no idea how differences between those 
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initially chosen and those finally analysed could have influenced the 
results. Moreover, as soon as the groups are atratified by active 
smokers and never: smokery the matching is broken. Until'the 
results have been presented for non*smokers by age, sex, and race no 
conclusions can be drawm 

Furthermore the truncated age group (15~59 years) has resulted 
in an unrepresentative selection of cancer cases. Even so, the 
distribution by cancer site seems strange: there were 62 (17%) 
cancers of the cervix uteri but only 19 (5%) cancers of the 
respiratory tract and 48 (13%) breast cancers. The trend in cancer 
risk from multiple household exposures to cigarette smoke is least 
impressive for cancel of the respiratory system, where an effect 
might be expected to be greatest, and most striking for leukaemia 
and lymphoma where any biological explanation is, to say the least, 
obscure. The most extraordinary finding appears to have been the 
very similar trends in cancer risk with number of household 
members who smoke irrespective of whether the cases smoked or 
not. Indeed, Sandler and colleagues’ publication on the same 
material in the/4mencon Jourmi of Epidemiology (1985; 121: 37-48) 
shows that the effect of passive smoking on cancer risk appears to 
have been greater than the effect of active smoking. 

School of Public Health, 

Uluvtniry of Michigan, 

A&bA rboi,Michigan4S109,USA lAN HJGGWS 

VThese letters have been shown to Dr Sandler and colleagues, 
whose reply follows.— Ed 

Sir,— Proffcssor Burch presents an algebraic rearrangement of our 
data that suggests that smoking is protective. His approach assumes 
that childhood and adulthood exposures are interchangeable. As we 
indicated in our paper, the apparently linear trends in table I 
simplify a complex set of relationships. Our data illustrate that 
childhood and adulthood exposures may contribute independently 
to cancer risk in adulthood, but this does dot imply that these two 
exposures art equivalent. Data we present elsewhere suggest the 
two risks may, in fact, be different (ref 1, and unpublished). As 
shown in the accompanying expansion of table n, the odds ratio 
associated with: passive exposure only as an adult was 1*8 for 
Domtmokers but only 1 • 2 for active smokers (not equal, as Burch’s 
analysis requires). For childhood exposures, the opposite was true: 
the odds ratio was 1 • 9 for smokers and 1 • 3 for non-smokers. Thus, 
passive exposure in childhood seems to have its greatest effect 
among persons later exposed to a carcinogen (their own smoking), 
while passive exposure in adulthood has its largest effea among 
persons not actively exposed. In shorty our data do not support the 
simplified biological assumptions Burch requires for his analysis. 

Dr Higgins raises concern about possible biases in the study and 
requests additional data. The information he seeks is provided in a 
paper he cites. 1 As explicitly stated in both papers, there was no 
confounding by the variables mentioned by Higgins. The 


OVERALL CANCER RISE FROM HOUSEHOLD EXPOSURE TO CIGARETTE 
SMOKE IN CHILDHOOD AND ADULTHOOD 




Age period of exposure 

j| 


No 

exposure 

Childhood 

only* 

Adulthood 

»ltt 

r 
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A error tmokrrx 
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Patient* . 

22 

63 

25 

92 

Colit roll 

38 

58 

37 

65 

Oddi ratio 

1*0 

rig 

^ ; 

_ri2 

L6 
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Non-rmekm 


1 



Patients 

32 

44 

33 

1 53 
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i 61 

66 

35 

33 
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1*0 

1*3 

rifck 

ri5 

31*>S 


*Expauire u> tmo tot * mother, father, or other hoy c ho f d member dura* childhood 
■f Exposure to smeku* spouse 

iStgiufkaM di/Tcrraoa b etween rid with tptafwd exposure gad no exposure (p<0 * 05). 
Ip-O-OH. 

SSmmkxUy, ttfnfiram Uon: tread no exposure, exposure tn only one bmt period, 
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“truncated” age group was chosen because a primary aim of our 
study was to evaluate effects of mothers’ smoking. Since few women 
smoked before 1920; we studied cases who were younger than age 60 
in 1980. It will be several yean before cancer risk associated with 
mothers* smoking can be evaluated for older persons. The 
distribution of cancer sites studied resulted from methodologic 
decisions and hospital referral patterns which were discussed in the 
papers. Nonetheless this group was not preselected on the basis of 
any prior hypothesis, and it is not easy to see bow inclusion of more 
cancers that are “unrelated” to cigarette smoking would lead to an 
inflated overall cancer risk from passive smoking. 

Higgins cites our finding of a leukaemia effect as one for which 
“any biological explanation is, to say the least, obscure”. On the 
contrary, cigarette smoke contains chemicals known to be 
leukaemogenic, and has been associated with increased leukaemia 
risk in many, 2 * 5 although not all 6 studies. Some of these studies find 
an apparent dose-response, especially for non^lymphocytic 
leukaemias. 2 *** 5 The 40-50% increase in leukaemia riak among 
smokers is much smaller than that reported for other sites such as 
the lung, which may account for the lack of interest in smoking and 
leukaemia. Experimental and biochemical data from a variety of 
sources (refs 7 and 8, md discussed in our papers) are also consistent 
with i possible association between leukaemia risk and exposure to 
cigarette smoke. 

There is one final point; Our study was not designed to compare 
the effects of active and passive smoking. Our method of choosing 
friend controls inadvertently matched for active amoking, which 
erases the possibility of observing an effect due to active smoking. 
Higgins’ comparison of the effects of active and passive smoking is 
not meaningful in our data. 

The questions raised by Burch and Higgins do not persuade us 
that our study is “seriously flawed”. We stress the need for 
additional studies and strongly urge investigators to consider that: 
the range of possible effects from active and passive exposure to 
cigarette smoke may be broader than has been thought. 
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REDUCED RESPONSE OF URAEMIC BLEEDING TIME 
TO REPEATED DOSES OF DESMOPRESSIN 

Sir,— Treatment with desmopressin (l-deamino-8-D-arginine 
vasopressin^ DDAVF) shortens prolonged bleeding times in 
patients with von Willebrand disease, 1 platelet defects, 2 and' 
uraemia, 3 ' 5 and in healthy subjects, 2 The bleeding time correction 
by desmopressin has been attributed to the raising of plasma 
concentrations of high-molecular-weight forms of factor VIII 1 
(FVIII) related antigen and von Willebrand factor (vWF) activity. 6 
In uraemia FVlll-vUT concentrations are normal to high even 
before desmopressin; here, the presence of abnormal mu 1 timers 
may explain why normal muhimers, provided via desmopressin 5 or 
cryoprecipiiaie* 7 are effective. 

Published experience with desmopressin in uraemia is limited to 
short-term responses. When wc gave cryopredpitate (30 ml/kg) in 
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of urease; all these specimens yielded a heav7 growth of CpyiorvUs. 
One-third of tests were positive by 3 h and half by 6 b. 

The advantage of this rapid test is the achievement of a diagnosis 
of C pytondu gastritis on the same day that patients attend for 
endoscopy, thus avoiding a second hospital appointment. Wt have 
found this very useful for the enrolment of patients into a 
therapeutic trial comparing medications. 

We thank our colleagues for obtaining the biopsy samples. 
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CAMPYLOBACTER PYLORED1S IN PEPTIC ULCER 


Sjr,— We read with interest Dr Rathbcne and colleagues’ letter 
(May 25, p 1217) in response to our Apnl 20 rtpon and apologise for 
our failure to make it dear that all peptic ulcer patients were 
diagnosed by endoscopy and that the sera studied were collected 
before treatment. The antibody assays were performed under code. 

The 50 members of laboratory staff did not undergo endoscopy 
(for obvious reasons) nor have they been labelled as a reference 
group. Similar remarks apply to the children’s sera, which were a 
general collection referred to our hospital for viral studies. The 
purpose of our communication was solely to report the difference 
found between these cohorts. The data encourage speculation as to a 
link between Campylobacter pylondit and peptic ulcer. The raised 
titres in well people may be due to symptomless infection, perhaps a 
carrier state—this is not unknown in infectious diseases and has 
provided a stimulus to epidemiologically based studies. 

Rathbone et al suggest that under some circumstances a specific 
gut lgM response might occur without either an IgA or IgG 
response. This is at odds with generally accepted mechanisms of gut 
immunity, which regard IgA as the first immunoglobulin of 
response m the gut. 1 ' 
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LIFETIME PASSIVE SMOKING AND CANCER RISK 

Sir,—D r Sandler and colleagues (Feb 8, p 312) present results in 
their table ( showing that odds ratio* for overall cancer risk increase 
markedly in relation to the number of household members who 
smoke, and this increase is similar for active smokers as for non- 
smokers. Professor Burch (Apnl 13, p 86b) comments that this 
similarity leads to the paradoxical conclusion that the average 
effects of active smoking and passive smoking must be equal and 
opposite. In reply, Sandlfcr and colleagues point out that this 
equality is in reality a superficial averaging of two findings—a 
greater odds ratio for non-smokers than smokers in relation to 
passive smoking as an adult, and a greater odds ratio for smokers 
than non-smokers in relation to passive smoke exposure in child¬ 
hood. Surely, however, the latter finding is even more implausible 
than equality of effect in smokers and non-smokers. On any 
plausible model, the relative effect of passive smoking should be 
greater in non-smokers, who start from s smaller background level* 
than in smokers. Mathematically, if/3 is the background level of nik 
in the absence of passive smoke exposure and 6 the increment in risk 
resulting from pasaive smoke exposure, the odds ratio (/J + dy/J will 
tend to be smaller the greater the value of 0. 


Sandler’s findings are implausible in other respects—notably the 
large effect claimed for passive smoking for a number of cancers 
(breast, thyroid, leukaemia/lymphoma) that are generally believed 
to have Unlb or no relationship to active smoking—and anennon 
must inevitably centre on the adequacy of the study methods used. 
The choice of controls used in this study, a mixture of friends or 
acquaintances of patients and people randomly selected by 
systematic telephone sampling, is certainly unusual'and seems very 
open to question. Sandler and colleagues admit that the study 
cannot be used to relate active smoking to risk of cancer, since 
estimates will be biased by the similarity of active smoking habits of 
friends. Surely, since active and passive smoking are strongly 
correlated^ bias in studying the relationship of passive smoking to 
risk of cancer will also arise. 

Bias may also arise because of the difference in method of 
approach. Thus, in a separate paper, 1 Sandler et al note that the 
proportion of subjects not answering questions on marital status 
was over three times greater in controls than in cases. If there are 
highly significant differences in the proportion of certain questions 
being answered at all, bow does one know that there are not highly 
significant differences in the way the passive smoking questions are 
dealt with? 

Given that active smokers receive substantial passive smoke 
exposure from their own cigarettes, it is • priori implausible that 
passive smoking should increase risk of cancers that are not 
associated with active smoking. Seen in this light, a much more 
appropriate analysis of Sandler’s data would be to treat patients with 
smoking-related cancers as cases and patients with non-smokinf- 
related cancers as controls. Calculations from data presented in 
table m of their Lana.t paper indicate that there is no significant 
relation between passive smoking and cancer risk if the data are 
analysed in this way. This is a more plausible finding, and consistent 
with the results ofmy 1984 review 2 which concluded that there is as 
yet no convincing evidence that passive smoking results in any 
material risk of serious health hazards. 
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Sir,— In their reply accompanying my letter of Apnl 13 (p 866) Dr 
Sandlbr and colleagues misrepresent me as arguing that "smoking is 
protective”. In fact I pointed to three possible interpretations of 
their findings and concluded that "active smoking has little or no 
net carcinogenic action”. The new breakdown of their findings does 
not eliminate the paradoxes implicit in the aggregate data. 

Depart mrnt o«'Mrdtcal Phvwa. 

General Infirmary. 

Leedl LSI HEX P. R.J. BURCH 

BENZTROPINE INHIBITS TOXICITY OF MPTP IN 
MICE 

Sir,—T he discovery that MPTP (1 -methyl-4-phenv 1-1,2,3,6- 
tetrahydropyndine) causes irreversible parkinsonism in man and 
other primates has provided new clues as to the cause of Parkinson’s 
disease. The ability of MPTP to product a relatively specific 
destruction of dopaminergic rugrosmatal 'neurons can be prevented 
by inhibitors of the enzyme monoamine oxidase B, including 
deprenyl, in primates 1 ^ and mice.* Deprenyl (selegiline 
hydrochloride) has been in use in Europe for some years as an 
adjunct to levodopa treatment because of its ability to inhibit 
dopamine catabolism in the brain. Now it is suggested that early 
treatment with deprenyl might slow or even prevent prog ressio n of 
Parkinson’s disease by preventing toxicity of some MPTP-like 
substance conceived as responsible for Parkinson’s disease. 

MPTP is not neurotoxic; its oxidation product MPP” (I-methyl- 
4- phenyl pyridine) is. 4 MPP^ accumulates in mgrosrriatal neurons 
via the dopamine neuronal uptake system; MPP* uptake into rat 
striatal synaptoaomes is inhibited by dopamine uptake inhibitors 
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Letters to the Editor 


*£. *PASSIVE SMOKING IN ADULTHOOD AND CANCER RISK * 


It ia unfortunate that Sandler et aL (V) did tkot 
obtain information on, or account for. Addition*] pos¬ 
sible confounding variables in their study. Th* only 
oom that they report hiving included wort ip, ut 
race, active smoking, education, blue collar vt whit* 
collar occupation, and parental smoking. We h*vt 
found that th* amount of passive looking »u corre¬ 
lated with self-reported exposure to occupation*! hex- 
arda, um of marijuana, and alcohol intake (2). Thu*, 
for example, th* incrt***d riak of breast eanctr ob- 
*e/v#d by Sandier tt at may be due to increased 
jiJcohol intake (3) rather than to passive smoking, 
rerhipt exposure to occupational hazards explain* 
the slightly increased risk of hematopoietic cancer (4) 
Jkmong passive smokers, and husbands' sexual behav- 
6r assoc la tad with the smoking habit (5) account* for 
an increased risk of cervical cancer. The authors al¬ 
luded to thi* last possibility, but did not rule it oul 

Sandier et ai. (1) were careful to point out that th* 
associations that they found "...sight relate toother 
factors we have not measured or to deficiencies in 
study design." However, they went on to state that 
they "have not been able to identify a possible con- 
founder that could have caused the da fie re nee in 
smoking patterns of spouses between cases and con¬ 
trol*." The above suggestions represent a few possi¬ 
bilities. 

Sandler tt aL also pointed mit that sidestream 
smoke has higher concentrations of certain camno- 


pnt than mainstream amoks. Nevtrthtlesa, because 
(a) the dosap of smoke is so much lower in passive 
than in active smoking, and (b) smokers a bo "pas- • 
lively* breath* sidestream smoke in addition to inhal¬ 
ing mainstream smoke, it would be surprising if pas¬ 
sive smoking actually caused any cancers that were 
not associated with active smoking. 
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RE: *PASSIVE SMOKING IN ADULTHOOD AND CANCER RISK 0 


Sandler et al. (H removed much of the impropriety 
sf their demonstration of an effect of passive smoking 
generally in raising the risk of cancer by focusing 
jaruculsr stuntion on the instances in which the 
study case was a nonamoktr. But substantial impro¬ 
priety remains. 

First, it gives cause to wonder bow passive smoking 
could give rise to a doubled rat* of cancer pntrally, 
including cancer of sites not previously associated with 
direct smoking of cigarettes. Those specific sites are 
only identified in their tab It giving result* for non- 
unoktrs plus smokers combined, with the added nsk 
for passive smoking then shown si GO per cent. Ths 
-*rudt added risk of lung cancer from passive smoking, 
smokers plus nonsmoktrs combined, is shown as 90 
*>er cent, but based on only 22 cases of lung cancer— 
*>f whom only two were nonsmokers. So only two 
aonsmoking lung cancer cases were available for judg- 
ng the true tffecu of passive smoking on lung cancer. 

Elsewhere (2), the study of passive smoking has 
focused specifically on lung cancer and specifically 
among individual^ who themselves were nonsmoken, 
uf. the nonsmoking wives of smokers, and. even so. 
»uch studies have been subject to criticism l3>. 

In Sandler et si. tVL the authors htv* given osten¬ 
sible concern for potential confounding factors. Per¬ 


haps others would agree that confounding factors have 
been taken into account, but not in my opinion. The 
issue of what is a confounding factor has become 
so confused that I have hesitated to get into ths fray. 

1 just look to see what is sensible. (loci den tally, the 
same issue of lbs Journal does cany an item (4) on 
confounding). 

What ths authors (1) ueat as confounding factors 
arc age (in broad age cate go net), sex. race, smoking 
(not relevant for th* analysis on nonsmoken). three 
broad education groups, two broad occupation groups, 
and whether either parent smokrd Presumably, the 
faaon adjusted for simultaneously in the analysis of 
passive smoking among nonsmoken are age. race. sex. 
and education. 

But, somehow, I do not think of age as a confound¬ 
ing factor. Rather, it is a logical factor which must be 
taken into account in any reasonable analysis if one 
wants u> come up with reasonable result*. Much the 
same is true of race and sex. though I am leas certain 
about level of education. 

A truly confounding factor to my mind would be 
something like smoking and elfcohol consumption. If 
heavy drinkers are sLso heavy smokers, sorting out 
their separate effects could be a problem. Anyway. if 
w* are conctntraung on passive smukmg among non- 


3G7 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 


ST928CC202 



368 


LETTERS TO THE EDITOR 


smokers, then w* are contrasting families with a single 
smoker agsinst families whin neither ipoun smokes. 
And differences could exist between them. Thu* we 
might ask; 1) Are their Alcohol consumption habits 
the same^ 7) Whit are the differences in their dietary 
habits 1 ’ 31 How might they difTsr in age at first inter¬ 
course, frequency of intercourse, circumcision statue 
of husband, etc ? 41 Art numbers of children or preg 
nancies and age* at first birth or pregnancy the same 
for single-smoker and nonsmoker families? 5)What 
true differences may exist in occupations Wading to 
cancer? 

These possible correlates of smoking practice might 
account for the observed differ*nets reported in can- 
cere of a variety of sites, and these are the true 
potential confounding factors, whether or not we are 
in a position to get at them. What Sandler rt al. have 
taken a* potential confounding factors are just the 
airtight forward factors requirini adjustment that any 
reasonable epidemiologist would employ. 

One particular thing strikes me about the Sandler 
at al study. Passive smoking has been shown to double 
the risk of all cancers among nonsmoken. albeit true 
confounding factors have not been taken into account. 
But studies focusing on lung cancer among nonamok- 


are consequent on passive smoking have also come up 
with about the same doubling of risk. To other criti¬ 
cisms made of such other studies may be added that 
they may be overlooking true confounding factors. 

The true cnticum of passive smoking remain*—it 
is an unpleasant burden to impoee on the nonsmoker 
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RE; *PASSIVE SMOKING IN ADULTHOOD AND CANCER RISK 9 


It b ironic that whereas a few of us agonize over 
the question of whether active smoking is a major 
cause of lung cancer others seem willing to believe 
that passive smoking causes an appreciable incidence 
of hing and other cancers. 

Sandler et al. (J) purport to have studied cancer 
risk in relation to 'passive smoking in adulthood.* 
They did not. They studied csrvcer cases in active and 
nonactive smokers in relation, mainly, urthe smoking 
habits of the spouse. Two broad aspect* were consid¬ 
ered whether or not the spouse 'smoked regularly at 
any lime during their memagt“, and. for dose-re¬ 
sponse relations, 'the number of years of ms mage 
during which a spouse smoked.* or “the average 
amount smoked by spouse." Also, the 'noneiposed 
group consisted of persons married to nonsmokers and 
parsons who never msmed* 

The smoking habits of the spouse art, however^ a 
eery poor surrogate for passive exposure to cipreu# 
smoke. Thus, Repace and Lowrey (2) have estimated 
that the typical workplace exposure in the United 
States is shout four times the typical exposure in the 
borne MsLsukura et al. 13) found in Japan that the 
mean (* SE) urinary cot mine excretion for 200 non - 
smokers living with no smokers in the home was 0.51 
± 0 09 p g/mg of creatinine; for 272 nonsmokere with 
smoker* in the home it was slightly higher, at 0.79 ± 
0.10 (same units), but not significantly so. 

The assumption by Sandltr et alj that the smoking 
statu* of the spou*e is a useful measure of exposure to 
ambient cigarette *mokr u, therefore, highly suspect. 
Thu doubt is borne out by their own study of lung 
cancer cases in which *... there was no apparent dose- 
response using either years msmed to a smoker or 
average amount smoked by spouse aa the measure of 
doae ...' (I). The observed cancer associations were 


with the status of the spouse and not with exposure 
to cigarette smoke. That uncorrected confounding fac¬ 
tors might have been present is further suggested by 
their finding of 'statistically significant” associations 
•with several specific tumor sites .... including some 
which are not ordinarily regarded a* smoking.related * 

Assorutive mating is a well established phenome¬ 
non that extend* to the smoking habit (4) and heme 
we have to consider chatthe underlying factors leading 
to the choice of amoking/nonamuking spouse might 
associate with the nsk of certain cancers. 

In principle, randomized trials can of course distin 
guish between causal, constitutional, and causal-plus 
constitutional hypotheses of associations but they 
have yet to be conducted in connection with passive 
smoking However, two important studies have been 
earned out, with randomization, in the context of 
active smoking 15. 6) and, because active smokers are 
inevitably passive smokers as well, the reaulu of these 
trials are of immense importance not only to the 
findings of Sandler et alj but also to general theses 
about the carcinogenicity of mainstream and side¬ 
stream tobacco smoke. 

We obtain the best available direct epidemiologic 
test of causal hypotheses by combining the results of 
the MRF1T in the United States (5) with those of the 
Whitehall Study in London (6). In the combined. I©w- 
smoking intervention groups some 56 cases of lung 
cancer (death* in MRFIT. death* and r*gi>tration» in 
the Whitehall Study) were recorded in the UMullemry 
group of 7.142 men, a frequency of 0.7R percent F««r 
the combined, relatively high-smoking 'usual cure* 
groups the corresponding numbers were 53 »n 7.IS9 uf 
0.74 per cent, findings for al) cancers other than lung 
cancer, several of which associate strongly with nga 
reue smoking, are astonishing. Some rtft c**r*. or 
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per cent,«*r* recorded in the combined km-smoking 
intervention group* but only 60, or 0-84 per cent, in 
the high-smoking usual cart rToupr *» smoking pro* 
phylactic'* Doe* quitting smoking result in change* of 
life style that cause cancer? Or is this finding a wild; 
but acceptable, random excursion? 

Wt may not be emu led to estimate confidence 
limit! from this poet Hoc scrutiny but the result* of 
these methodologically reputable r*n do mixed trials 
cast (rave doubt! on the validity of orthodox claim! 
about the hazard* of smoking. These claim* derive, in 
the main, from case-control and prospective studies of 
aelL selected smoker*, ex-smokers and norumoker* 
which, by their very nature, can ull u* much about 
association but nothing about cauae. The study of 
Sandler et ai (1) doe* not even ull us about assorts 
Lion* with passive smoking*, it doe*, however, shed 
some interesting light on cancer associations with the 
amoking/nonsmoking statu* of the spouse. 
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THE AUTHORS REPLY 


Friedman (1) and Mantel (2) have expressed some 
concern* about our passive smoking findinp that are 
concerns for us a* well' (3). We agiee that it would 
have been useful to have information on a greeter 
number of potential confounding variable Unfortu¬ 
nately, when conducting a study of many cancers, it 
it difficult to do justice to individual sites because risk 
factora vary widely by lit*. 

While the possibility of confounding variables ex¬ 
ist!. some of those suggested by Friedman and Mantel 
are not likely to-explain our findinp.. W.t collected 
information on alcohol consumption, and adjustment 
for alcohol intake did not alter our result! Marijuana 
use is also not likely to be a factor, since most of our 
cases were older than 40 ye art of age and from largely 
poor; and rural area* Occupational exposure* may be 
important, although it ia difficult to see how occupa¬ 
tion of the subject would be associated with spouse'! 
smoking, other than as an indicator of social class. 
Simple stratification into while and blue collar occu¬ 
pations did not change our results (3): and there were 
too few individuals with the same job for a more 
detailed analysis to be meaningful. Information on 
reproductive factors would have been useful and 
should certainly be included in subsequent studies 
given the observed associations with cancers of the 
breast and cervix. Since many of the factors thought 
to increase the nsk of cervical cancer are thought to 
decrease the risk of breast cancer, however, it is not 
clesr that those factors could explain our finding of 
elevated risk at both sites. SexusI behavior of hus¬ 
band* may also be important in cervical cancer risk, 
but reports suggest that this doe* not entirely eiplain 
the observed associations with spouse smoking (4, 5). 

Burch pomu out that the smoking hsbiu of the 
spouse may be a poor *urrogite for passive smoke 
exposure ( 6 )j Certainly total passive smoke exposure 


will be underestimated as Friedman** data suggest (7). 
However, Friedman's data and other! suggest that 
individual* who live with smokers art likely to be more 
exposed to other people a cigarette smokt —either be¬ 
cause they art more tolerant of other people » smoking 
or beause they ap often exposed to other amoken 
when in the company of their smoking spouse (7, 8); 
Thus while smoking by spouse may only roughly re¬ 
flect the amount of tobacco smoke exposure, it appear* 
to distinguish the most exposed from the least ex 
posed. Misclassification of exposure u likely to dilute 
any association rather than crest* a spurious associ¬ 
ation. unless only controls who are mimed to non- 
smoke ri are also exposed at work. Furthermore, one 
fourth of our case* and controls (35 per cent of the 
females) were either housewives or unemployed, and 
thus likely to receive most of their smoke exposure at 
home. For these subjects alone, the odd* ratio associ¬ 
ated with spouse's smoking was unchanged at 1.6. 

A* Mantel ha* pointed out. past studies of cancer 
risk from passive smoke exposure have focused on _ 
lung cancer risk among nonsmoking women married" 
to smoker*. Our study was not designed to focus on 
this issue, and with only 22 lung cancers, and only two 
among nonsmokers, we can add little to clarify results 
from those studies. 

While it may be surprising tKat strong relative risks 
were setn for sites not generally associated with ciga¬ 
rette smoking, we believe that such effect* are possible 
Studies indicate that passive amok mg has a pervasive 
biologic effect (8-12). making the boundaries between 
"smoking related* cancer silts and other sites unclean 
Some sites may be considered unrelated to cigarette 
smoke because risks are less dramatic than those for. 
ocher sites, or because studies have not Seen done. 
While active smoker* art also paswve smoker*, if an 
effect were due to some specific property of the side- 
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atrtam amok# {a.g.. increased concentration of cham- 
icaU or decreased particle size). it would be difHculi 
to detact by comparing imobera to nonxmoksrt when 
the nonsmoking group also includes passive smoker*. 
Alternatively, on* could speculate that smokers, al¬ 
though at increased overall risk, may paradoxically be 
protected against aome properties of cigarttu smoke, 
possibly through stimulation of enzyme aystema that 
metabolize carcinogens into less harmful compounds 
(13, 14). These same mechanisms may not be stimu¬ 
lated in none mo ken who have different exposure to 
cigarette smoke. 

We would not want to argue that a biologic pathway 
is established, but rather to say that a plausible path¬ 
way cannot be ruled out. Evidence suggest! that pas¬ 
sive smoking is not simply a lower dose of active 
smoking, and thus may need to be considered in a 
different light. Our findirip are preliminary and need 
to be confirmed by other studies. Studies of individual 
cancer sites can evaluate potential confounding factors 
in more detail, and may be able to clarify the role of 
passive smoking. 
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ABSTRACT 

To evaluate the role of passive smoking in tb* development of lung 
cancer among aocsmokets, data were pooled from three large incident 
case-co*trol interview studies. Ninety-nine hug caacer cases aad 73d 
controls never need any fora of tobacco. Overall the adjusted odds ratio 
for long cancer among noosaokers ever living with a smoker was OA 
(95% confidence interval, 0.5-1.3) rising to U among those exposed for 
40 or more years. Persons living with a 9posse who smoked cigarettes 
were at increased risk (adjusted odds ratio, 15; 95% confidence interval, 
0 A-2A). When adjusted for age and gender, there was a significant trend 
in risk with increasing amounts smoked per week by the spouse (P * 
0.05) and with cumulative pack-year* of exposure (P * 0.03). This effect 
was limited to females, especially older women whose husbands were 
heavy smokers. The elevated risk associated with spouse smoking was 
restricted to squamous and small cell carcinomas (odds ratio, 2.9; 95% 
confidence interval, 0.9-9 JX which provides additional evidence Unking 
passive smoking to lung cancer. 


INTRODUCTION 

The respiratory effects of passive smoking among nonsmok¬ 
ers are of increasing concern; evidence suggests that such ex- 
posure may increase the incidence of bronchitis and pneumonia 
in early life (I) and decrease lung function among nonsmoking 
adults (2). Recent attention has centered on the possible risk of 
lung cancer among nonsmokers exposed to environmental to¬ 
bacco smoke (3-6), although epidemiological studies have been 
limited by the small number of cases available for analysis. The 
National Cancer Institute has recently collaborated on three 
large case-control interview studies of lung cancer which in¬ 
cluded questions about passive smoking. One of these studies, 
conducted in Louisiana, showed an increased risk of lung cancer 
among ever-married nonsmokers who had a spouse that smoked 
(6). To increase our sample size for study, data on nonsmokers 
from all three case-control studies were pooled and analyzed. 

MATERIALS AND METHODS 

Persons reporting that they had never used any tobacco products 
(cigarettes, pipe, cigars, snuff, or chewing tobacco) were selected from 
three case-control interview studies of lung c a n c er conducted in Loui¬ 
siana, Texas, and New Jersey. The methods used in each of these 
studies have been reported previously (6-9). Because all three studies 
were designed in collaboration with the National C an c er Institute, they 
were similar in many respects, as shown in Table 1. Medical and 
pathology records were abstracted to determine the final diagnosis of 
each case. Ail were incident primary lung cancer cases diagnosed 
between 1976 and 1962, with nearly 100% histologically confirmed. 
Personal interviews west conducted with the study subject or, if the 
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subject was deceased or too ill to respond, with a surrogate respondent 
Except where noted, the questions asked in each of the study areas wtr* 
very similar. 

Details regarding the source and level of passive smoking exposures 
varied according to study area (Table 1). Texas provided the lesst 
specific data by ascertaining only if any member of the subject's houj*. 
hold smoked while the subject was either a child or an adult and the 
total number of yean of that exposure. New Jersey, on the other hand, 
inquired about the smoking habits of each household member durint 
the subject’s youth and adulthood. Louisiana requested information 
regarding the smoking patterns of spouse, mother, and father, but not 
other members of the household. An estimate of the potential underre¬ 
porting of passive smoking exposure in Louisiana is provided by the 
New Jersey control group; 6% of the nonsmoking males reported 
passive smoking originating from household member* other than 
spouse, mother, or father. 

The final study population abstaining from tobacco consisted of 99 
histologically confirmed lung cancer cases and 736 controls. This 
represented L2% of all male cases and 9.1% of all female cases in the 
original study populations, as compared to 15.0% of the male controls 
and 44.9% of the female controls. The final data file included all 
variables that could be standardized across the study ares*. 

Several potential confounders were examined, including gender, race, 
age, study area, respondent type (subject or next of kin), any self 
reported chronic lung conditions, employment in suspected high-risk 
industries, asbestos exposure, carotene and total vitamin A intake, iad 
whether parents had smoked. Due to the limitation imposed by 
numbers, age was dichotomized into two age groups (<63 yean and 
63+ years). Logistic analyses utilizing three age groups did not sub¬ 
stantially alter the adjusted odds ratios reported here. High-risk indus¬ 
tries were those identified in a recent review of case-control studies of 
lung cancer (10) and included fishing, construction, lumber minute- 
turing, chemical and petroleum manufacturing, primary metal manu¬ 
facturing, and shipbuilding. Nutrient indices were calculat ed from the 
food frequency questions for each study area, using nutrient contest m 
a typical portion of each food (11, 12). Low intake was defined as the 
lowest quartile of intake for controls from each area. Because of the 
comparability problem resulting from the selective exclusion of persons 
diagnosed with chronic lung conditions in Louisiana, analyses wot 
duplicated excluding all persons who reported having a chronic hag 
condition in all three study areas. 

Statistical methods included the calculation of crude ORs 3 for bag 
cancer risks associated with passive smoking exposures. Because of the 
small numbers in this analysis, ORs were calculated using a 05 ml 
adjustment (13). Dose-response effects were examined using a scarified 
analysts and the Mantel-Haenszel test for trend (14). The logistic modd 
was used to exclude the effects of potential confounden and to cbm 
maximum likelihood estimates of the adjusted ORs (15-17), Deciriom 
concerning parameter deletions for the model were based on tbt t 
statistics for significance of the individual parameter estimates, oa 
changes in the value of the log likelihood, and on the goodaess-oWh 
of the model as measured by the comparison of prtdkted to ofcerwd 
ORs, both stratified and crude. Maximum likelihood 95% C ls for th* 
ORs were calculated from the logistic model (15) or from the strarifim 
analysis (18). 

RESULTS 

The data from all three study areas were merged to ea®*? 
the effect of any passive smoking exposure in the home 

* Tb* abbreviate** used arc: OR, odd* rate; CL coafideac* imwvd. 
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Table I Comparison of the three lung cancer case-control interview studies-from which the nonmen of tobacco were selected 




Study, 




Louisiana 

Texas 

New Jersey 


Geographic area 

29 Louisiana parishes 

Gulf Coast of Texas 

6 high-risk areas of N*w Jersey 


Case diagnosis, period 

1979-1982 

1976-1980 

1980-1981 


Study design 

Hospital based 

Population based 

Population based 


Racial group* included 

Whites/blscks 

Whites 

Whues/btacks 


Gender group* included 

Cooperation rate* 

Miies/femaie* 

Males/females 

Males 


Cases 

91.8 

91.5 

87.7 


Controls 

93.5 

87.9 

73.4 


No. of cases 

1057 (M) 315(F) 

462 (M) 454(F) 

896 (M> 


No. of controls 

1073 (M) 320(F) 

45! (M) 464 (F) 

1043 <M) 


% histologically confirmed 

97.8 

100 

100 


Passive smokinf dau 

Non users of tobacco 

Mother, father, spouse 

Ever any household member 

Specific household member 


No. of cases 

8 (M) 28 (F) 

5<M) 42(F) 

16 (M) 


No. of controls 

177 (M) 156 <F) 

48 (M) 196 (F) 

159 (M) 



m No. of completed interviews x 100 
No. of subjects contacted for interview 4 


ronment. There were slight variations in the passive smoking 
questions among the three study areas. However, since expo¬ 
sures from parents and spouse represented the bulk of passive 
smoking experienced by nonsraokers in the home, the decision 
to pool data on whether subjects had ever been exposed in the 
home environment appeared reasonable. There was no apparent 
increase in the risk of lung cancer among those who reported 
ever living with a household member who smoked (crude OR, 
1.00; 95% Cl v 0.64-1,56). Controlling for the strongest con- 
founders (gender, age, and study area) reduced the OR to 0.84 
(95% Cl, 0.52-1.34), No significant differences were seen in 
the risks across sex and age strata or according to cell type of 
lung cancer. 

A crude summary estimate of the duration of passive smoking 
exposure per individual was calculated for the Louisiana and 
New Jersey data by taking the maximum number of years that 
smoking was reported for mother or father and adding the years 
reported for spouse. In Texas, the reported value for years lived 
with any household member who smoked was used. In a strat¬ 
ified analysis, adjusted for age and gender, there was a slightly 
elevated OR of 1.24 (95% Cl, 0.62-2.51) for those reporting 
40 or more years of living with a smoker compared to 0.86 for 
<20 years and 0.82 for 20-39 years. These ORs were not 
significantly different from unity and showed no significant 
trend. 

Since combining all known sources of passive smoking ex¬ 
posure might mask the effects of time period and intensity of 
exposure, the data were further analyzed with regard to specific 
sources of exposures. B ec au s e the Texas study lacked detailed 
data on the source and intensity of the passive smoking expo¬ 
sures, the remainder of the analysis was restricted to data on 
nonusers of tobacco from the Louisiana and New Jersey studies. 
The most complete information available for this combined 
population concerned the smoking patterns of the spouse. A 
total of 48 cases (22 males and 26 females) and 466 controls 
(318 males, and 148 females) were ever-married nonusers of 


Table 2 Odds ratios for lung cancer associated with a spouse smoking exposure 
among ever-married nonusers of tobacco in Louisiana and Ntw Jersey 


Total 

Cases Controls Crude OR 

Adjusted OR* 

48 466 1.87 (1.03-3 42) 

1.47(0.76-2.83) 

Amount spouse smoked/wk 


<140 cigarettes 

1.36(0.41-4.21) 

140-279 cigarettes 

1,31 (0.48-3.47) 

280+ cigarettes 

2.71 (0.84-8.52) 

Significant trend (F - 0.05) for amount smoked 

Duration of spouse smoking exposure 


1-20 yr 

1.73(0.52-5.42) 

21-30 yr 

1.78 (0.60-5.10) 

>30 yr 

1.24(0.42-3.53) 

Pacfc-yr of exposure 


<20 pack-yr 

0.78 (0.17-3.03) 

20-35 pack-yr 

1.90(0.56-6.07) 

>35 pack-yr 

2.15 (0.84-5.40) 

Significant trend (P • 0.03) for pack-yr of exposure 


4 Overall OR (1.47) adjusted for gender, *|t, and study area is the logistic 
model (15-17); «U other ORs adjusted for gender and age (IS). 

Cl, 0i30-2.90)^tliis: T i^ppears; to reflect the greater frequency / 
*nd amount simlsed^i^^husbandrof nonsmoking womet/ 
/compared td the wives of nonsmoking men. In the control 
series, women were much more likely than men to have a 
spouse who smoked (48.0% compared to 18.2%), and the 
average exposure originating from the smoking spouse was 
greater for women than for men (mean pack-years, 40.6 for 
women and 27.1 for men). The greatest risk was seen amoa 
older women (63+ yean) whbse4rasbai^ 

o5e^e$ponsatrebtioiiship“(^»'0 

_p^efcyeaus^of c 

fr fn* spouse s mokln B. ^t^Og4Jsu^oijfci2?i?; 



__ Table 2). 

tjusimg'lbr confounding by gender, age, and study area re¬ 
duced the odds ratio to 1.47. When controlling for age and 
tender, a significant upward trend was seen for increasing 
amount smoked per week by the spouse (P - 0.05) and cumu¬ 
lative pack-years of exposure (P • 0.03). Duration of spouse 
smoking, independent of amount, showed no consistent pattern. 

Sex differences in risk were observed, with a4justed ORs of 
196 for females (95% 0,0.82-4.70) and 0.93 for males (95% 




ng males hacf iff-35 pfek- 
s^f expbsure. Despite a suggestion of increased risk for 
men in this category (OR, 2.48; 95% Cl, 0.52-10.23), the 
numbers were small, and no dose response was detected. 

The ORs for lung cancer among nonsmokers were examined 
for the following histological types: adenocarcinoma; squamous 
and small cell carcinomas; and other cell types which included 
bronchioalveoUr, undifferentiated, mixed, and not otherwise 
specified carcinomas, as well as carcinoids. As shown in Table 
3, adenocarcinoma accounted for approximately one-third of 
the lung cancers in both sexes combined. A larger proportion 
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Tible 3 Cell type distribution of lung cancer among rrtr-mamed nonusers of 
tobacco by sex __ 


Cell type 

No, 

Male 

% 

Female 

No, % 

Adenocarcinoma 

7 

31.8 

9 

34.6 

Squamous sad small call carcinoma 

9 

40.9 

5 

19,2 

Other 

6 

27.3 

12 

46.2 

BroochioahaoUr carcinoma 

2 

9.1 

3 

11.5 

Undifferentiated 

2 

9.1 

3 

11.5 

Mixed 

0 

0 

1 

38 

Not otherwise specified carcv 
noma 

2 

9.1 

3 

11.5 

Carcinoid 

0 

0 

2 

7.7 


Table 4 Ceil type-specific ORs far bust cane tr otaoemtad with spouse smoking 

exposu re among ever married, nomssen of t nbotxa in Lommeno art yew Jersey 

_____ 


Cell type 

Cases 

Controls 

Crude OR 

Adjusted OR* 

Adenocarcinoma 

16 

466 

1.25(0.44-3.51) 

1.02 (0J3-3.16) 

Squamous and small 
cell carcinoma 

14 

466 

2.61 (0.93-7.32) 

2.88 (0.91-9.10) 

Other 

18 

466 

2.11(0.84-5.33) 

1.31 (0.46-3.57) 


* Logistic model included gender* age, and study area a* potential confounden 

( 15 - 17 ). 


of squamous and small ceil carcinomas was seen for men than 
for women, while other types of lung cancer were more common 
in women than men. The adjusted ORs (Table 4) associated 
with exposure to a smoking spouse varied from 1.02 for ade¬ 
nocarcinoma to 2.88 for squamous and small cell carcinomas. 

The elevated risk for the squamous and small cell category 
was due mainly to the female cases in Louisiana; all five of the 
nonsmoking women with these cell types bad spouses who 
smoked. The spouses of four of these five women smoked at a 
level greater than 25 pack-years. The men whose wives smoked 
showed a moderate increase in risk for squamous and small cell 
carcinomas (crude OR, 1.48; 95% Cl, 0.34—6.39). Exclusion of 
all subjects who reported having a chronic lung condition did 
not alter the risk patterns. 

Except for gender, age, and study area, no confounding was 
detected. The increased risks for lung cancer associated with 
passive smoking were not accounted for by race, respondent 
type, any self-reported chronic lung condition, employment in 
a high-risk industry, asbestos exposure, total vitamin A or 
carotene intake, or smoking by the parents. When the referent 
group was restricted to those persons reporting no passive 
smoking exposure from either a spouse or parent, the patients 
of risk remained consistent with those we have presented. 


women although the excess was nonsignificant and lacked a 
dose-response relationship. In our study the risk of lung cancer 
was not increased when passive smoking exposures from child¬ 
hood and adulthood were examined collectively* emphasizing 
the need to obtain source-specific exposure data. 

When the lung cancers were analyzed by cell type, the in¬ 
creased risk associated with passive smoking appeared re¬ 
stricted to squamous and small cell carcinomas, the types most 
closely linked to active smoking (19). This pattern suggests that 
passive smoking may contribute to the risk of lung cancer 
through mechanisms similar to those of active smoking, al¬ 
though sidestream smoke contains higher concentrations of 
certain compounds, such as nitrosamines, compared to mam- 
stream smoke (20). In a recent case-control study by Garfmkei 
et ai , (2 IK significant risks for both squamous cell carcinoma 
and adenocarcinoma were observed among nonsmoking women 
exposed to a spouse smoking.at home, with the risks for 
squamous ceil cancer being 3 times greater than for adenocar¬ 
cinoma. Among nonsmoking Chinese women in Hong Kong, 
Koo et ai . (22) found that the risk of passive smoking was 
greater for squamous and small cell cancers than for adenocar¬ 
cinomas. 

Although our analyses included nonsmokers from three large 
series of lung cancer, the small number of cases still precluded 
any definitive answers on the carcinogenic effects of passive 
smoking. Other limitations concern the difficulty in quantifying 
exposures Grom passive smoking derived Grom interview data 
and in detecting relatively low-level effects. Since our study was 
based on questionnaires, it was not possible to evaluate certain 
other exposures (#.£., indoor radon daughter products) that may 
affect the risk of lung cancer among nonsmokers. 

Our study was also limited by the assessment of passive 
smoking exposures experienced only in the home environment 
and by the use of a relatively crude measure of exposure. We 
assumed for this analysis that the amount and duration of a 
spouse’s smoking habit approximated the passive smoking ex¬ 
posure realized by an individual at home. Fuller characteriza¬ 
tion of passive smoking should address the intensity of expo* 
sure, a fraction of the amount of time spent in c!6se proximity 
to a smoker as well as the amount that individual smokes. In 
our study, the sex differences observed in exposure and risk 
suggest the desirability of continuing to focus attention on the 
nonsmoking wives of smokers, while encouraging the collection 
of data on workplace and other nonbousehold exposures to 
ambient tobacco smoke. 

Whenever possible, future epidemiological studies should 


DISCUSSION 





en smokifai estn 

mated by the amount unolid^ i%y£&jndl Small numbers 
and relatively low exposures made it difficult to assess the role 
of passive smoking among tobacco-abstaining men whose wives 
smoked. White the overall ORs were not st« tisrically significant. 


incorporate laboratory measurements of tobacco smoke con¬ 
stituents and by-products such as cotin ine, the mgjor metabolite 
of nicotine detected in body fluids. Among nonsmokers, a dose- 
response relationship has been observed between the levels of 
urinary cotinine and self-reported exposure to passive smoking 
(23, 24). Thus, while the available epidemiological data on 
nonsmokers suggest that passive smoking increases the risk of 
lung cancer, mainly of the squamous and small cell types, 
confirmation will probably require larger study sizes as well a 
more extensive and innovative assessment of exposure to envi¬ 
ronmental tobacco smoke. 


ther fiiwiiw ou dose-de pen dent risk of hmg cancer among 

rfiterature. Hirayama (3) in Japan and Tricbopoulos et oL (4) in 
Greece reported a significant increase in the hing cancer risk of 
nonsmoking women whose spouses smoked. Subsequently, the 


prospective survey of the American Ca nce r Society (5) found 
an elevated risk for passive smoking among nonsmoking 
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Summary 

A retrospective case-control study was undertaken os part of an 
enquiry into possible causes of an epidemic of lung cancer in an 
industrial town in central Scotland. Relatives of the cases and con¬ 
trols answered a questionnaire which encompassed aspects of the 
social and occupational personal history of the deceased. Despite the 
length of time intervening between the period of mortality and this 
investigation, enough questionnaires were completed to allow the 
histories of the cases and controls to be usefully compared 
The results indicate that smoking and occupation contributed little 
to the aetiology of the outbreak of lung cancer in Armadale. 

Introduction 

In the small town of Armadale in central Scotland, an 
outbreak of primary lung cancer began in 1968 (Lloyd 
and Barclay. 1979; Lloyd et all.., 1982), The mean 
standardized mortality ratio (SMR) for primary re¬ 
spiratory cancer from 1969—73 was the highest of all 
cities, burghs and landward areas in Scotland during 
that time (Lloyd and MacDonald. 1984). Within the 
town itself, many of the deaths from lung cancer 
formed a cluster near a source of air pollution—a steel 
foundry (Lloyd. 1978a. 1981). This cluster was statisti¬ 
cally significant, with an SMR. based on Scottish rates, 
of 206 between 1968 and 1977. The cases of primary 
lung cancer had been identified initially by examining 
the diagnoses on the death certificates of the local 
parishes in the Registrar General's Office for Scotland. 
The validity of most of those diagnoses was confirmed 
later by obtaining supporting information from other 
sources of diagnostic data (Tyrrell and Lloyd. 1983). 

During the earlier stages of the enquiry, the occupa¬ 
tional and social backgrounds of the deceased were 
investigated on a preliminary basis, through the use of 
hospital case notes, death certificates and discussions 
with local doctors. No unusual features were identified 
which would have explained so many cases of lung 
cancer in such a short period (Lloyd. 1978b; Lloyd et 
a!., 1982). Nevertheless, to test the hypothesis that the 
cluster of lung cancer might be causally linked to 
occupation and smoking habits, it was considered 
essential to undertake more detailed enquiries into the 
social and occupational backgrounds of the deceased. 
We decided to construct a questionnaire which would 
be answered by relatives of the deceased in the form of 
a retrospective case-control study. Most of the ques¬ 
tions concerned details of the smoking habits and 
occupational experiences of the deceased with addi¬ 
tional questions covering personal and familial histories 
of related lung disease and cancer, and the residential 
histories. 

Methods 

The period covered by the study was 1968-74. when the 
7 


SMR for the town had been found high. The cases were 
residents of Armadale who had died during 1968-74 
with the diagnosis of primary lung cancer on the death 
certificate. The controls were chosen from a list ol 
residents of Armadale who had died from any cause 
other than lung cancer, during the same period. Pre¬ 
liminary work had shown that this width of diagnostic 
frame was necessary to allow matching for the social 
characteristics in this small population.The cases were 
computer-matched consecutively for sex. age at 
death±lO years, year of death±5 years, and by social 
class t-V. Anticipating the problem of failure to trace 
some controls, reserve controls were obtained for as 
many cases as was possible. 

Ethical permission was obtained at district and area 
health board levels for tracing and interviewing next-of- 
kin or other relatives (hereafter referred to collectively 
as relatives). The agreement of the local family doctors 
was also obtained. 

Using the experience gained from a pilot study of a 
similar questionnaire within an occupational workforce 
elsewhere, a final questionnaire was constructed. Since 
the major areas of interest were the tobacco habit and 
occupational history of the deceased, most of the ques¬ 
tions covered details of those areas. For smoking his¬ 
tory. questions included the average, minimum and 
maximum numbers of cigarettes smoked daily, the age 
of starting smoking, the number of years of that habit, 
the use of pipes and cigars and filter cigarettes, the 
brand name of the tobacco used (from which the tar 
content was estimated), the inhalation practice, the 
habit of smoking at work, and exposure to passive 
smoking at work and at home. There was also a ques¬ 
tion on the certainty with which this information was 
given. For occupational history, questions covered 
occupations since leaving school, and exposure to spe¬ 
cified chemical and physical factors; details were re¬ 
quested of any time spent at particular types of work 
within the coalmining and steel foundry industries. For 
the previous medical history of the deceased, questions 
covered experience of non-malignant respiratory dis¬ 
eases. For the familial medical history, the questions 
also included cancers and coronary heart disease. The 
questions on place of residence covered addresses since 
1940. These addresses were subsequently assigned to 
Zones A-E. (see Fig. 1). which were aggregates of 
enumeration districts of the town at the 1971 census 
and which had been used previously in epidemiological 
investigations. 

Questions also covered residential proximity to in¬ 
dustrial sources of environmental air pollution, and the 
degree to which that pollution inconvenienced the indi¬ 
vidual concerned. The type of fuel used normally for 
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Fig. I. Zone map of Armadale. Zone A: west of foundry; Zone B; 
north of foundry; Zone C: east of foundry. Zone D: intermediate; 
Zone E: distant; F: foundry. 


heating and cooking was investigated. Finally, various 
combinations of factors were examined to try to iden¬ 
tify signs of interaction between them in promoting the 
elevated mortality from lung cancer. 

The questionnaire was administered to the nearest 
surviving relative of the deceased, by one of two inter¬ 
viewers. To avoid interviewer bias, the interviewers 
were not told whether the person they were interview¬ 
ing was a relative of a case or of a control. The relatives 
were traced mainly with the assistance of the local 
general practitioners and other staff at the only group 
practice in the town. Where they were unable to iden¬ 
tify surviving relatives still living in the area, they were 
often able to supply names and addresses of friends 
who knew where the relatives could be found. Other 
sources used for tracing relatives were a local minister, 
and, for some of the more unusual names, the local 
telephone directory. 

For those cases and controls whose relatives could 
not be contacted, other sources of information were 
used to ascertain only the location of the last known 
address. 

The information derived from the questionnaire was 
subjected to frequency analysis; and for many expo¬ 
sures, the relative risks and their 95 per cent confidence 
limits were used to test the null hypothesis that the 
answers of the cases and controls did not significantly 
differ from each other. . - 

.... 

?\fz~ 

Results 

General 

The interviews were carried out between November 
1982 and March 1984. 


iwww 4 . rvjc si OCSIII U!t UMTV itnu controls 


Agr group 

30-39 40-49 50-59 60-69 70-79 80+ 


Cases 2(5%) 1(2%) 4(10%) 15 (36%) 14 (33%) 6(14%) 
Control* 0(0%) 2(5%) 6(14%) 15(36%) 15(36%) 4(10%) 


Of a possible 137 relatives on the list of interviewees, 
103 (75 per cent) were traced and interviewed. Nine¬ 
teen controls were subsequently eliminated: either they 
were the 'reserve* controls of cases for which a matched 
control had already been obtained, or the cases to 
which they were matched had no known relative*—the 
relatives having migrated to an unknown location or 
abroad; The final total of interviews used for the analy¬ 
sis of the data was 84: 42 cases, each with one matched 
control. 

Of the 42 cases of primary lung cancer obtained for 
the analysis, 35 were males. The age at death of the 
cases ranged from 37 to 86 years; those of the controls 
were from 47 to 84 (Table I). Because the lapse of time 
between the year of death and this study taking place 
was up to 18 years, it was found that many of the 
spouses of the cases and controls had died. Hence the 
largest group of informants was the daughter/son 
group, the second largest being the husband/wife group 
(Table If). Thus, information about 30 of the cases and 
32 of the controls was obtained from a dose relative 
(spouse, sibling, son or daughter). 


Smoking History 

There were no statistically significant differences be¬ 
tween the answers of the cases and controls in any of 
the questions (Table III). 

More cases than controls were found for those who 
had ever smoked, for dgarettes only, dgar/pipe smok¬ 
ers and for smokers of plain cigarettes; for small and 
large numbers of dgarettes smoked, for high tar con¬ 
tent of dgarettes; and for inhaling practice. 

More controls than cases were found for non- 
smokers and smokers of filter dgarettes; for medium 
(15-29) consumption of dgarettes; for being permitted 
to smoke at work; and for passive smoking both at 
work and at home. 

The cases started smoking at an earlier age (18*7 
years) and continued the habit for longer (45-6 years). 

There was less certainty about the smoking habits of 
the controls than about the habits of the cases. 


Occupational history 

The differences between the number of cases and con¬ 
trols employed in the major industries of the town (coal 
mines, steel foundry, brickworks), were not statistically 
significant (Table IV). Slightly more cases than controls 


Table //. Relationship between respondent and deceased 



Husband / 

SonJ 

Brother! 

Nephew/ 





wife 

daughter 

sister 

niece 

Grandchild 

fndaws 

Other 

Cues 

13 (31%) 

13 (31%) 

4 (10% ) 

7(17%) 

1 (2%) 

3(7%) 

M2%) 

Controls 

8(19%) 

17 (41%) 

7(17%) 

7(17%) 

l (2%) 

2 (3%) 

0(0%) 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Table III. Characteristics of the smoking history of cases and controls 







95% 





Relative 

confidence 

Cmteforv 

Characteristic 

Cases 

Controls 

risk* 

limits 


Never smoked 

3 

8 

10 



Cigarettes only 

28 

26 

287 

0*68-11 94 


Cigarettes and 

4 

4 

2 67 

0*39-1816 


pipe or cigar 

Pipe or dgar 

7 

4 

4-67 

0-76-28-47 


only 





Ever Smoked: 
cigarette/pipe/ 

Smokers 

39 

34 

306 

075-12 44 

ci gar 

Filter cigarettei 

6 

8 

10 



Plain cigarettes 

19 

12 

2*11 

059-7-61 


Plain and filler 

5 

4 

1 66 

031-9*01 

Mean quantity 

1-14 Cigarettes/day 

U 

7 

10 


smoked for 
duration of 

15-29 Cigarettes/day 

to 

13 

0-49 

014-1*73 

habit 

30+ Cigarettes/day 

9 

8 

072 

0-10-2*78 

Tar content 

Low-medium tar 

5 

7 

10 


(estimated 
from brand 

High tar 

21 

14 

21 

055-795 

name) 

Indudes cigar/ 

Inhaling practice 





pipe smokers 

Yes 

26 

24 




No 

3 

6 




Permitted to 






smoke at work 






Yes 

to 

13 




No 

25 

19 



Continual ex¬ 

At work Yes 

10 

15 

0-56 

021-1 50 

posure to 

No 

25 

21 

10 


passive 

Athome Yes 

32 

34 

084 

029-2-45 

smoking 

No 

9 

8 

10 


(in years) 

Age started 

ft 18 7 

192 




smoking 

SD 9 1 

89 



(in years) 

Duration of 

ft 45 6 

43-7 



habit 

SD127 

m 



Reliability of 

Very reliable 

3 

3 



information 

Fairly reliable 

22 

14 




Some idea 

6 

7 




Uncertain 

3 

4 




Guess 

3 

2 




* Relative ri$k»l-0 identifies baseline category 


JO 

o 

JO 

CO' 

CO' 

GO 

JO 

ov 

JO 


had worked in the coal mines at some time* but fewer 
had worked in the local steel foundry. Almost equal 
numbers of cases and controls had worked in the local 
brickworks. All other occupational groups contained 
negligible numbers of both cases and controls. Some 
individuals worked in more than one industry. 

When coat mining and foundry work were catego¬ 
rized according to subgroups of occupation* the biggest 
difference between cases and controls was for the 
moulder/coremaker group of foundry workers* with 1 
case and 5 controls. For exposure to chemical agents* 
there were no significant differences between cases 
and controls. 


Persona! and familial medical histones 
Considerably more cases than controls were reported 
to have had a history of bronchitis (Table V). This 
difference was statistically significant* with a relative 
risk of 3-71 and 95 per cent confidence limits of 119- 
11-58. 

Due to the difficulties with recall experienced by the 


relatives, it was not possible to obtain a reliable or 
comprehensive history of chest disease or of all types of 
cancer in the families of cases and controls. However* 
in the data available there were no significant differ¬ 
ences between the numbers of relatives of cases and 
controls for the histories of asthma, lung tuberculosis* 
and all cancers. 

Only slight differences between cases and controls 
were noted for the types of fuel used for domestic 
cooking and heating (Table VI ). 

Residential history 

Most of the cases and controls had been lifelong resi¬ 
dents of Armadale; only 5 cases and 8 controls had ever 
lived outside the town. Of those who had resided 
outside Scotland* 4 were cases (2 in the USA, 1 in 
Australia* 1 in Newfoundland) and 6 were controls (3 in 
England* 1 in the USA* l in France* 1 in Poland). 

The modal number of addresses for each person was 
2; 16 cases and 17 controls had that number. No person 
had lived in more than 4 addresses. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 




include persons who ever worked in the industry) 


95% 

Relative confidence 


Category 

Characteristic 

Cases 

Controls 

risk* 

limits 

Working history 

Other occupations 
Coal mining 


17 

21 

24 

17 

10 

1*74 

071-425 


Steel foundry 


9 

13 

0*98 

0-34-2 82 


Brickworks 


6 

7 

1 21 

035-4 26 

ExpoMtaftO 

Coal dust 

Yes 

No 

20 

15 

15 

20 

l 78 

1*0 

0*69-4*60 


Sand, silica. 







cotton 

Yes 

4 

4 

10 



or mineral 
fibres 

No 

31 

31 

1*0 



Metal dust/ 

Yes 

7 

7 

10 



fumes 

No 

28 

28 

to 



Direct and 

Yes 

2 

2 

10 



intense heat 

No 

33 

33 

10 


Mine workers 

Surface and/or 


5 

4 

10 


only 

general 

Face worker 


13 

11 

0-95 

0*20-4 44 


Surface and face- 


3 

2 

1-2 

0*13-10-99 


worker 






Foundry workers 

Moulder/coremaker 

1 

5 



only 

Fumaceman 


l 

0 



Sandblaster 


2 

0 




Smith/forgcr 


0 

1 




Specific occupation 

4 

1 




unknown 







'Relative nsk- t 0 identifies baseline category. 


Table V Characteristics of the medical history of cases and controls 


95% 


Category 

Characteristic 

Cases 

Controls 

Relative 
Risk • 

confidence 

limits 

Personal 

Bronchitis 

Yes 

14 

5 

3*71 

1-19-11*58 

medical 


No 

27 

35 

10 


history 

Pneumonia 

Yes 

6 

5 

121 

0-34-1-47 



No 

35 

35 

10 



Pneumoconiosis 

Yes 

10 

7 

1 52 

052-4*49 



No 

31 

33 

10 



Unspecified 

Yes 

25 

21 

1-41 

0-58-3*40 


respiratory 

No 

16 

19 

1*0 


Family 

Coronary 






medical 

heart disease 


11 

17 

1*0 


history 

Asthma 


1! 

3 

0 51 

0 05-5 56 


T.B. 


2 

0 




Lung cancer 


2 

3 

103 

0 15-7 19 


Other cancers 


8 

3 

4 12 

0*89-18-88 


Pneumoconiosis 


4 

8 

0*64 

0* 16-2 61 


* Relative risk -Ml indent ilic* timeline category. 


Within Armadale, there were no statistically signi^ 
ficant differences between numbers of cases and con¬ 
trols who had ever lived in the various zones (Fig. 1). 
More cases than controls had ever lived in Zone A. the 
area with the cluster of lung cancer deaths (Table VII ). 
When the period 1965-74, (i.e. just before and during 
the time when the SMRs for lung cancer were abnor¬ 
mally high) was examined as a separate unit, the differ¬ 
ence between the numbers of cases (12) and controls 
(8) who had lived in Zone A was even greater (Table 
VII !). The only other zone where the cases exceeded 
controls was Zone C, directly east of the foundry (Fig. 
1); during the period 1965-74, 6 cases and 3 controls 
had lived there. 


Table VI. Type of fuel or power used for domestic heating and 
cooking 



Cos 

Cool 

Elecmc 

Coal and other 

Heating 

Cases 

Controls 

2(5%) 

1 (2%) 

35 (83%) 

35 (83%) 

1 (2%) 

3 (7%) 

4(10%) 

3(7%) 

Cooking 

Cases 

Controls 

32 (76%) 

33 (77%) 

6(14%) 

4(10%) 

2 (5%) 

3 (7% ) 

1 (2%) 
2(5%) 


Fifteen lung cancer cases had no known relatives and 
were therefore not included in the 42 cases in this study. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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Table V// Ever lived in each zone 





Zones 




A 

B 

C 

D 

E 

Case* 

Controlr T : ' 

14 

n 

7 

17 

7 

11 

12 

4 

2! 

7 


Table Vttt. Dates of residence in zones A and C 



1940-64 

1965-69 

1970+74 

Zone A 

Cases 

2 

it 

I 

Controls 

3 

7 

1 

Zone C 

Cases 

0 

3 

3 

Controls 

1 

1 

2 


Table IX . Location of last known address of cases and controls whose 


relatives could not be contacted 

A 

8 

C 

O 

E 

Cases 3 

3 

1 

6 

2 

Controls 8 

6 

2 

9 

5 


However, they were matched to 30 control* (some 
other cases having a reserve control). When their last 
known addresses were plotted by zone, there were no 
significant differences in distribution between cases 
over controls (Table IX). Thus there was no bias in the 
geographical distribution of the cases included in the 
study. 

Of those who were conscious of a neighbouring 
source of environmental air pollution, the only major 
difference between numbers of cases and controls was 
for the combination of steel foundry and brickworks 
(Table X). But the cases did not complain of resulting 
inconvenience much more than did the controls. 

Various combinations of factors, including residence 
in Zone A were analysed (Table AT), but no significant 
signs of interaction were found which might have con* 
tributed strongly to the elevated mortality from lung 
cancer. The combination of residence in Zone A during 
1965-74 and a history of bronchitis showed the greatest 
difference. A similar difference was found for the com- i 
bination of heavy smoking (more than 29 cigarettes 
daily and middle-to-high tar content) and a history of , 
bronchitis. In all comparisons, however, the numbers I 
were too small to allow a reasonable opportunity of { 
finding statistical significance. i 

Discussion 

Despite the long time between the increased incidence 
of lung cancer and the interviews with the relatives, the 


Table X . Proximity to pollution source 







95% 





Relative 

confidence 

Comment 

Variable 

Carer 

Controls 

risk* 

limits 


Steel foundry only 

II 

II 



Applies only 

Gas works and foundry 

1 

1 



when residence 

Brickworks, gas and 





was within 

foundry 

1 

4 

050 

0-01-27- M 

Vi mile of the 
industry 

Brickworks, foundry 
Steelworks, brickworks 

20 

13 

3-08 

0-86-11-07 

and coal mine 

4 

3 

267 

0-42-16 83 

Out with Vi mile 






proximity 
Awareness of 


5 

10 

10 


atmospheric 



12 



pollution 

Yes 

15 



No 

27 

30 




• Relative mk-1-0 *deftii6es basetme category 


Table XI. Combination* of factor* (3-way tables) 


Factor*;— 

1. Resident in zone A between 1965-74 

2. Heavy smoker, i.e. over 29 per day. and middle or high tar 


3. Ever worked as miner 

4. Ever worked in foundry 

5. History of bronchitis 

Carer Controls 

© and © 2 3 

© and © 4 3 

G) and ® 4 

©and® 4 0 

©and® b 6 

©and® 3 2 

© and © 6 2 

© and® and© 0 0 

© and ® and © 3 U 


N 

O 

to 

CO 

CO 

00 

to 

<75 

ro 

CD 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 




view allowed a comprehensive picture to be gained of 
(he occupational and social backgrounds of cases and 
control*.This experience was similar to that reported in 
an investigation of asbestos-related mesothelioma (Fin- 
layson et al.. 1971). 

In general the occupational experiences of both cases 
and controls were very similar. Some epidemiological 
studies have suggcrtribtltt workers in ferrous indus¬ 
tries are at a greater rtffc of dying from lung cancer than 
persons in the general* population; the risk of lung 
cancer has been relate* especially to exposure to ‘hot 
metal', with moulders particularly at risk (Morrison, 
1957; Hueper, 1966; Radford et al., 1976; OPCS, 1978; 
Wall, 1980). However, this present study confirmed the 
results of preliminary work (Lloyd et al., 1982) in 
finding no evidence to support the association of lung 
cancer with foundry work in general; nor was an asso¬ 
ciation found with hot metal exposure or with moulding 
in particular. There were no reports of asbestos or 
radon exposure. No statistically significant differences 
were found between the numbers of cases and controls 
exposed to coal, dust, sand, silica, direct and intense 
heat from industrial furnace, metal dusts, or fumes 
from petroleum and its products. Hence, occupational 
experiences did not appear to have contributed in any 
important way to the elevated mortality from lung 
cancer in Armadale. (The similarity between the num¬ 
bers of cases and controls having a coal mining history 
and an exposure to coal dust indicated the reliability of 
the respondents' answers, at least in that context of 
occupational experience.) 

Because the most important cause of lung cancer is 
/ known to be cigarette smoking, the questions about 
smoking habits were very detailed. However, since this 
study relied on individuals remembering what their 
relatives were doing up to 15 years previously, we could 
not obtain as frill and comprehensive an account of the 
smoking habits of the deceased as could be expected in 
more favourable circumstances. For instance, while it 
was fairly easy to obtain a figure for the amount of 
tobacco smoked daily, the respondents found it far 
more difficult to provide information concerning inhaL 
ing practice, and often had difficulty with brand names. 
However, an examination of the information about the 
amount, the duration of habit, the types of cigarette 
smoked, the opportunity to smoke at work, and about 
passive smoking, showed no significant differences be¬ 
tween cases and controls in any factor. For some risk 
factors, there was an excess of controls. The biggest 
difference between the groups (19 cases and 12 controls 
having smoked plain cigarettes) could have been a 
consequence of the greater amount of missing and 
uncertain information found with the control group. 

When considering familial medical histories it was 
noted that a history of lung cancer in the close family 
was as infrequent amongst the cases as amongst the 
controls. A family history of all other cancers was more 
frequent with the cases than with controls, but the small 
numbers in both groups make this finding difficult to 
interpret. 

The high frequency of a history of bronchitis amongst 
the cases, which was the only statistically significant 
difference between cases and controls, is consistent 
with evidence that bronchitis and lung cancer are both 


Asxjoaiea wun air pollution, as well as with cigarette 
smoking. 

Indoor air pollution from cooking and heating ap¬ 
pliances has been suspected as a pathogenic factor for 
respiratory disease (Florey et al., 1979; Lende, 1980) 
No significant difference in the use of such appliances 
by cases and controls was apparent in this study. The 
relatively small difference between numbers of cases 
and controls who had ever lived in Zone A, an area 
which was subject to relatively high air pollution (Yule 
and Lloyd, 1984; Gaiiey and Uoyd. 1983, 1985) and 
where an excess of lung cancer had been discovered 
(Lloyd, 1978a), might have resulted from our inability 
to eliminate from our controls alii those whose deaths 
could have been linked with the air pollution through 
causes other than lung cancer. However, because of the 
small size of the town and hence the small number of 
deaths each year, deaths from all other causes had to be 
included as potential controls in order to allow the 
other characteristics of the cases to be matched. Never¬ 
theless, despite this difficulty in the design of the study, 
the findings were consistent with the statistically signi¬ 
ficant excess of cases observed previously in an area 
close to the site of a polluting industry (Lloyd et al.. 
1982; Lloyd, 1982). 

In summary, this study demonstrated that social and 
occupational factors were probably not of importance 
in the outbreak of lung cancer in Armadale during 
1968-74. Hence the hypothesis that environmental air 
pollution might have played a significant aetiologies! 
role was not invalidated. The study also illustrated the 
practicability of undertaking a retrospective study 
covering a wide range of occupational and social factors 
by means of questionnaires given to relatives of people 
who had died up to 15 years before the start of the 
study. 
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EFFECT OF PASSIVE SMOKING IN' LONG CANCER DEVELOPMENT IN WOMEN IN THE NARA REGION 
Hitoshi Katada, Riichiro Mikami, Mi'tsuru Konishi, Yasuhiro Koyama and Nobuhiro N&rita 
Second Department of Internal Medicine, Nara Prefectural Medical University 

Introduction 

It is becoming noticeable in Japan that with increased incidence of lung 
cancer, there has been an increase in pulmonary carcinoma in women. Active smoking 
by women is increasing, while concern over passive smoking has been intensifying, 
and the effect of passive smoking on carcinogenesis has become a social problem. 
Regarding this effect, immunological and public health reports have appeared in 
Japan, but there have been few clinical reports, and detailed analysis of patients 
has been inadequate* Lung cancer presents a variegated histological picture, and 
presumably there are different carcinogenic factors for different histological types, 
although there have also been few reports on this subject* The effect of passive 
smoking probably varies depending on the regional environment and custom, and these 
factors should also be analyzed and included in the investigation. The present 
report describes our findings regarding the effects of smoking and familial aggre¬ 
gation of cancer in cases of pulmonary carcinoma in women. 

1. Subjects and Method 

1) Subjects 

The subjects were 25 women with lung cancer who were admitted to our depart¬ 
ment* They averaged 67*5±8*8 years of age. Based on histology there were 7 cases of 
squamous cell carcinoma, 5 of small cell carcinoma and 13 of adenocarcinoma. The 
age averages for the above groups were 71.4±7*8, 66.2±9,3 and 65.8±9.0 years, re¬ 
spectively* As controls, 50 cases of non-malignant hospitalized patients matched for 
sex and age (within 2 years) were selected. Their age average was 67.6±8.5 years. 

2) Items of examination 

To gather data on active and passive smoking (current and past) and familial 
accumulation of cancer, detailed questioning was conducted regarding personal his¬ 
tory, concomitant disease, exposure to atmospheric pollution, stress, occupation, 
obesity, alcohol consumption and other items with the patient herself and with the 
family* Passive smoking was defined as exposure to smoking more or less daily through 
living with a smoker, and the amount was defined as the number of cigarettes smoked 
by the smoker each day multiplied by the number of years of exposure. Familial 1 accu¬ 
mulation wae based on occurrence or absence of malignancy in relatives to the 3d 
degree* Comparison with controls was made on the basis of significance of difference 
and relative risk regarding smoking and familial factors for each histologic type 
of tumor* Squamous cell carcinoma and small cell carcinoma which are regarded as 
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having an intimate relation to smoking were grouped together- 
2. Results 

1) Squamous cell carcinoma (Table 1) 

There were 4 patients who were active smokers out of 7* Passive smoking was 
experienced in all, but 6 were currently exposed while 5 had a history of exposure. 
Three reported exposure at an early age. Familial accumulation was observed in 4 
cases, of which 3 were lung cancer* a high incidence, while 2 were gastric cancer. 
General history included one case of ovariectomy and 2 case© of ulcer of the diges¬ 
tive tract. Four had experienced atmospheric pollution and 3 reported stress. In 
the 3 non-smokers (cases 5* 6 and 7), passive smoking and familial cancer both 
occurred* These patients were the most elderly. 

2) Small cell carcinoma (Table 1) 

Four of 5 were active smokers. Passive smoking occurred in all 5, these all 
being exposed currently, while one case had a history of passive smoking and one 
could not be determined regarding this information, Familial accumulation was found 
in 4 cases, 3 being cases of gastric cancer, a high incidence. As for personal 
history, there was one case each of uterine cancer and hysterectomy and one case 
of breast cancer. Exposure to atmospheric pollution occurred in 2 and stress in 4. 

In the one non-smoker (case 5) there was intense passive smoking. The individual 
had a history of surgery for breast cancer, and her two younger sisters had had 
breast cancer and uterine cancer (individually). This group of patients averaged 
5 years younger than the cases of squamous cell carcinoma. 

3) Adenocarcinoma (Table 2) 

There was not a single active smoker out of 13* but all had been exposed to /* 

t 

passive smoking* 12 out of 13 being currently exposed f There were 10 out of 11 
who had a history of passive smoking* 8 since early childhood. Familial incidence 
of cancer was present in 11 out of 13, two being lung cancer, 7 gastric cancer* 

4 esophageal cancer and 2 colon cancer. Three had uterine fibroid and 1 had under¬ 
gone hysterectomy. There were 2 cases of respiratory disease. Exposure to atmospher¬ 
ic pollution occurred in 5, and stress in 4, In 11 out of 13 there was passive 
smoking along with familial cancer. In the other two there was intense passive smok¬ 
ing in one and passive smoking plus pulmonary tuberculosis in the other, 

4) controlled studies (Tables 3, 4 and 5) 

Regarding passive smoking (Table 3>* there was a significant difference f 
between lung cancer cases end controls in the amount of exposure (p<0.05)» although 
no definite difference could be observed according to tumor cell type/ when the 
cases were grouped into those who had been exposed up to the present time, those 
who had been exposed in the past and those who had been exposed since early childhood. 
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Table ! 


Squamous cell carcinoma and small cell carcinoma of the lung in women* 


A* Squamous cell carcinoma. 
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Table 1. (con't) B„ Small cell carcinoma (women) 
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Table 2. Adenocarcinoma in women 
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the greatest influence wee found to be that of present exposure, with a »ig- a- 
nificant <p<0-05) difference frcm the controls^Some differences were also seen 
in cases of all lung cancers and of adenocarcinoma who had history of passive 
smoking. 

Among active smokers (Table 4), there was no difference between the lung cancer 
group and controls, but the combined number of cases of squamous cell carcinoma 
and small cell carcinoma was significantly <p<0.01) higher in active smokers 
compared with non-active smokers, while the incidence of adenocarcinoma actually 
had a negative correlation with active smoking-* 

Among passive smokers (Table 4), when compared 1:1 with controls who were 
also non-active smokers, no significance was observed in the history of exposure, 
overall,, present or past, but the ratio was virtually the same as that when active 
smokers were included (Table 3). Some difference, however, were observed for over¬ 
all lung cancer and adenocarcinoma cases with history of past exposure to smoking. 

When cumulative family incidence of cancer (Table 5) was investigated, 
it was found to create a significant (p<O.OQT) difference between lung cancer cases 
and' controls, the association being especially strong with adenocarcinoma, indi¬ 
cating that family incidence of cancer was an important factor in this type of 
cancer. 

When smoking and familial cancer were combined (Table 5), the results were 
not significant with active smoking, but significant with passive smoking* The in¬ 
crease in risk when familial cancer and passive smoking were combined over that 
of familial history alone was as follows: All lung cancers + present exposure to 
passive smoking, xll .7; all lung cancers + past exposure to passive smoking, 
x 10.0; all lung cancers + active or passive smoking, x17*3? squamous cell carci¬ 
noma + small cell carcinoma + present exposure to passive smoking, x7.0; squamous 
cell carcinoma + small cell carcinoma + active or passive smoking, x40.8; and adeno¬ 
carcinoma + past exposure to passive smoking, x26.7. 

3. Discussion 

The question of lung cancer development in non-smokers exposed over extended 
periods to smoking by others in the family and at the place of work has become 
a social concern not only in the united States but also in Japan. 

In the present study, we gathered detailed information on the history of ill¬ 
ness and family background in 25 cases of lung cancer in women, and investigated 
the relations among passive smoking, active smoking and familial incidence of cancer. 
The subjects w«r« residents of Nara Prefecture, most of them housewives or women 
engaged in farming. The passive smokers in this study were all living with one or 
more smokers,therefore presumably exposed to passive smoking daily from at least 
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th© evening until the lolloping morning. 

It was found that preeent exposure to passive smoking was more influential 
than past exposure; that active smoking had a fairly marked effect on the develop¬ 
ment of squamous cell carcinoma or small cell carcinoma; and that in these his¬ 
tologic types, current (up to the present time) exposure to passive smoking had 
a marked effect. On the other hand, there was virtually no effect of active smoking 
on the development of adenocarcinoma,but there was suspicion of the effect of past 
or present exposure to smoking in this type of tumor. 

The effect of passive smoking should be considered qualitatively and quan¬ 
titatively. In assessing the qualitative effect of passive smoking, the following 
items should be considered; The amount of carcinogenic material in secondary smoke 
is greater than in the primary smoke 1 *; when ten cigarettes are smoked in 1 hour, 

the level of COKb in the blood of the non-smoker rises to about the same concen- 

2 ) 

tration as that following the active smoking of one cigarette ; the amount of 
urinary nicotine of a non-smoker increases in parallel to the number of active 
smokers generating smoke, demonstrating a dose response effect^;benzpyrene in 

the urine of a non-smoker exposed to smoke becomes detectable, and this amount de- 

4) 

creases when the non-smoker avoids exposure to smoke ; upon exposure to smoking 
for 6 hours, the amount of mutagens in the urine of a non-smoker increases marked¬ 
ly^; and that mice and doge exposed to smoke develop lung tumors 8 *. These results 
suggest the possibility of lung carcinogenesis through passive smoking* 

Quantitative assessment of passive smoking has been presented in the follow¬ 
ing findings: The increase in incidence of lung cancer in non-smoking wives of heavy 
cigarette smokers over that in non-smoking wives of non-smokers was x2.08 in Japan 

(Hirayama) 7 *, x3.4 in Greece (Trichopouloa)?*, x3.1T in the United States (Correa) 10 *, 

iiv 22 ) 

xl.94, also in the United States (Miller) , xl2.78 in Kanagawa Prefecture (Inoue) 

23) 

and xli.5-2.1 in Hiroshima and Nagasaki (Akiba) . When the findings by Garfinkel 

(U,S.) 8 > and Koo (Hong Kong) 17 * are excluded, mortality of non-smoking wives from 

lung cancer seems to increase about two-fold. Increase in the risk of passive 

smoking in the family is especially marked in non-smoking women under 50 years of 

age, while habitual smokers are subject to both active and passive smoking 1 ^*. 

Akiba ' found that of women who are not exposed to either active or passive Hacking, KXK 

develop either adenocarcinoma or large cell carcinoma? that the incidence of these 

tumors decreases to 64% in passive smokers and to 42% in active smokers; and that 

in the latter cases there is a proportional increase in squamous cell carcinoma 

23) 

and small cell carcinoma . These are similar Co our findings. 

In these reports, however, there are no consistent results concerning signi¬ 
ficance or dose response, and there is no unified interpretation at this time. 
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Some of the explanations for the inconsistencies are the following: (1) Differences 
in the living environment, (2) lack of definite information on passive smoking 
before marriage, C3) differences between women who work outside and those who are 
self-employed, (4) duration of periods when husband and wife are together, (5) 
smoking habit of the husband and conditions in the home, (7) mealtime habits, 

(8) incidence of cancer in the family and (9) age when the cancer developed. The 
paucity of information on these matters has been pointed out 6,13 \ The present 
study was a survey of the Kara region where most women who were the subjects of 
the investigation were self-employed. Information was gathered regarding the his¬ 
tologic type of tumor, time of exposure to smoking, and incidence of cancer in the 
family, and although the number of cases was small, a certain degree of control 
was exercised. Correa^^ studied the relation of lung cancer to past exposure to 
passive smoking, and concluded that the effect of smoking by the mother could be 
seen in male lung cancer patients but not in women lung cancer cases. 

Extrinsic and intrinsic factors may interact in carcinogenesis. The leading 
extrinsic factor in lung cancer is presumably cigarette smoking, while genetic 
cancer may be an intrinsic factor. We investigated the history of relatives three 
times removed from the principal, and found that with adenocarcinoma there was 
a strong indication of association of familial incidence of cancer, while with 
squamous cell c&rcinom* and small cell carcinoma, association of familial incidence 
was seen but not to a significant degree in comparison with control's. The associa¬ 
tion, however,, was observed in 4 out of 5 cases of small cell carcinoma while in 
squamous cell carcinoma there was more variability. There is need for further study 
in larger numbers of cases. In another investigation of familial factor, the risk 
of development of lung cancer when there has been a family incidence was 8-fold 

over cases without any familial occurrence of lung cancer in Kawasaki City, and 
18 ) 19 ) 

5.9-fold in Tokyo . Aoki also pointed out that the risk of cancer of many 
organs was 2-3 times higher in families which had cases of cancer than in families 
without such history. 

2i) 

Tokuhata , in a survey of 270 cases of lung cancer, assessed the risk when 
familial incidence and active smoking were combined, and found the following: 
Compared with individuals without either factor, the risk for the non-smoker with 
familial history was 3.96-£old; for the smoker without familial history it was 
5.45-fold; and for the smoker with familial history it was 13.64-fold. He stated 
that when corrected for smoking habit, the risk for those with familial history 
was increased 2.5-fold, approximately the same level of risk as that of smoking, 
and claimed that the two factors are synergistic* 

In our present study, the findings indicated that compared with controls, 
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passive smoking* current or past, increased the risk for lung cancer whan familial 
history was present. When the data were sorted according to histologic type of lung 
cancer* risk was increased for squamous cell carcinoma and small cell carcinoma 
when active or passive smoking was combined with familial history, while with adeno¬ 
carcinoma the influence of familial history was considerable, and the effect of 
passive smoking in the past was suspected. 

Since the number of cases was small and the amount of passive smoking could 
not be determined so that dose response could not be demonstrated, no definite con¬ 
clusion could be drawn from the present study, but there was a suggestion that 
for women in the Kara region* passive smoking is associated with development of 
lung cancer in women. The effect of passive smoking which has continued to the 
present time was especially marked, particularly notable in squamous cell carci¬ 
noma and small cell carcinoma. With adenocarcinoma, the effect of passive smoking 
in the past was suspected. 

Along with passive smoking, the association of some intrinsic factor (gene¬ 
tic tendency) to varying degrees in the different histologic types of lung cancer 
in women, especially in adenocarcinoma, was apparent. 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 
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PASSIVE SMOKING IS A RISK FACTOR FOR LUNG CANCER IN NEVER SMOKING WOMEN 
IN HONG KONG 

" TAI HING LAM, KAR KEUNG CHENG 

Department of Community Medicine, University of Hong Kong, Di Shu Pan 
Building, 5 Sassoon Road, Hong Kong. 

introduction 

In Hong Kong, lung cancer is the leading cause of death due to 
malignant neoplasms in both sexes. On a world scale, lung cancer death 
rates among men are not particularly high in Hong Kong. However, the 
rates in women are among the highest in the world* Pour case control 
studies have been carried out in Hong Kong to investigate the risk 
factors for lung cancer in women, particularly smoking and passive 
sacking. They are reviewed as follows: 

I. 1976-1977 STUDY 

The first major study on risk factors for lung cancer was a case 
control study on 208 male and 189 female patients. The controls were 
204 male and 189 female hospital orthopaedic patients. Sboking was 
found to be a major risk factor in males with a relative risk (RR) of 
27.51. In females, the RR for smoking was only 3.48. 44.4% of the cases 

were non-smokers whose tumours were predominantly adenocarcinomas 
(45.2%). X 

The role of passive smoking was studied by singly asking the question 
of "Are you exposed to the tobacco smoke of others at home or at work?" 
For non-smoking women, 40.5% of the cases and 47.5% of the controls had 
passive smoking. The RR for passive smoking was 0.75 (P*0.38). 2 

II. 1981-1983 STUDY 

In the second case control study, 200 female cases and 200 district 
female controls matched for age were interviewed in depth using a semi- 
structured questionnaire. The RR for ever stroking was 2.77. 44.0% of 

the cases had never smoked. 

Among the never-smoked wives, 61.4% of the cases and 51.8% of the 
controls had smoking husband. The RR for passive smoking due to smoking 
husband was 1.48 (P-0.16) . 3 

III. 1981-1984 STUDY 

The third case control study included 163 female cases and 185 female 
controls from hospital orthopaedic patients. Unlike the previous two 
studies, only histologically and/or cytologically confirmed cases were 
included. A standardised questionnaire was used for interviewing. The 
RR for smoking was 4.12. The proportion of cases who were non-smokers 
VU 46.0%. 

The role of passive smoking was studied only on the adenocarcinoma 
cases. Por non-smoking women, 61.7% of the adenocarcinoma cases and 
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44.4% of the controls had passive smoking due to smoking husband. TJie 
jXR for passive smoking was 2.01 (P<0.0$)» Analysis was also carried out 
by the site of the tumour. For centrally sited tumour, the RR for 
passive smoking was 1.61 (P>0.05)» For peripheral tumour, the RR was/* 

2.64 (P<0.05) *- 

IV. 1983-1986 STUDY 

This was the largest case control study on lung cancer in women in 
Hong Kong* A standardized structured questionnaire was desired for 
interviewing. All the cases were confirmed pathologically. They were 
compared with 445 female healthy neighbourhood controls natched for age. j 
The RR of ever smoking was 3.81. j 

45.5% of the cases were never smokers. For never smoking women, 57.8% j 
of the cases and 45.4% of the controls had passive smoking due to a 
smoking husband. The RR for passive saoking was 1.65 (P<0.01, 95% , 
C.I.-1.16, 2.35). * ; 

When broken down by cell type, the proportion of never smokers of 
62.4% was the highest in adenocarcinoma and it was only in this cell 
type that the RR for passive smoking was statistically significant 
CRR-1.87, P<0.01, 95% C.I.-1.23, 2.85). Significant trends for RR with 
amount smoked daily by husband were observed for all cell types combined 
and for adenocarcinoma only. 

TABLE I 

SUMMARY OF RESULTS ON PASSIVE SMOKING AMONG NON-SMOKING WOMEN IN 4 CASE 
CONTROL STUDIES IN BONG KONG 


Cases/Controls 


Study* 

Passive 

smoking 

No passive 
smoking 

Total no* 

of cases 6 

controls 

Relative 

risk 

P 

value 

1976-1977 

Chan & Fung, 1983 

34/66 

50/73 

223 

0.75 

0.38 

1981-1983 

Koo et al, 1985 

54/71 

34/66 

225 

1.48 

0.16 

1981-1984 

Lam WK, 1985 

37/64 

23/80 

204 

2.01 

0.03 

1983-1986 

Lam TH et al, 1987 

115/152 

84/183 

534 

1.65 

0.007 

Grand Total 

240/353 

191/402 

1,186 

1.43** 

0.004 


* The study by Lam WK included only adenocarcinoma whereas the other 
three studies included all cell types. 

** Sanaary relative risk by Mantel Haensxel's method 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 


2023382650 



281 


SUMMARY OF RESULTS ON PASSIVE SMOKING 
Table I shows the stnunary of results of the above four studies. Apart 
from the earliest study in which only one simple question was asked 
about passive smoking, they all showed a RR greater than unity. 

Statistical signif icance was reached in the recent two. The Mantel*- * 

I Haenszel 1 * summary RR was 1.43 (P<0.01, 05% C.I.-1.12, ll83) .P * * 

^ In a review of epidemiological and other evidence on passive smoking 
and lung cancer. Blot and Fraumeni estimated a 30% excess risk 6 while 
Wald et al calculated a relative risk of 1.35 by pooling the results of 
ten case control studies and three prospective studies. The suamary RR 
0 f the four case control studies in Hong Kong is close to these 
estimates. Because the local prevalence of smoking among women was low 
(4.1%)# 8 the influence by misclassification bias would be such less than 
in western countries and could not account for the relatively high RR. 

-the results in Bong Kong^therefprf;jitrongly suggest that passive smoking f 
^*isVa risk factor for lung cancer in never smoking Chinese women. * 
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Abstract. The specific aim of this study was to examine 
epidemiologic characteristics and multiple risk factors of lung 
cancer in Taiwan. The age-adjusted mortality from lung cancer 
has been increasing since die early 1950s with a constant 
male-to-female ratio of around 2,0, international comparison 
of cumulative moratlity from lung cancer showed a much 
lower male-to-female ratio in Chinese than in other popula¬ 
tions. Significantly high moratlity from lung cancer was 
observed in highly urbanized cities and the endemic area of 
chronic arsenicism in Taiwan . jRgsflfeg UJP£QCutiQ-h£& 


vvtno^se^^SkQ. hospital* based case - control study carried' 
^lufmTaipei metropolitan areas. Alcohol drinking, coffee 
drinking and various types of indoor air pollution were not 
related to lung cancer after the cigarette smoking habit was 
adjusted through a multiple logistic regression analysis. 

Lung cancer is one of the most important cancers in Taiwan 
where malignant neoplasm has become the leading cause of 
death since 1982. The mortality from lung cancer ranked the 
second in both men and women among various cancer sites in 
Taiwan (1). The annual number of deaths from lung cancer 
was as high as 2.500*3,000 in the 1980s (2). It has resulted in a 


* Presented at the Second International Conference of Antican¬ 
cer Research , October 11-15, 1988, Saronis, Greece. 

Correspondence to: Prof. Chien-Jen Chen. Black Building Room 
209. Columbia University Comprehensive Cancer Center, 650 
West 168th Street, New York, New York 10032, USA. 

Key Words: Epidemiology, risk factors, lung cancer. 


significant socioeconomic impact with a work-year loss of 
12,500 annually (1). 

The one-year survival rate of lung cancer patients was 
reported as less than 20% in Taiwan (3). The early detection 
of lung cancer by chest X-ray, sputum cytology and / or fiber 
optic bronchoscopy remains ineffective and inefficient (3-5). 
Other screening methods, including tumor marker levels, still 
need further evaluation (6). Primary prevention and in¬ 
tervention become an important task in the control of the 
disease. The identification of risk factors for lung cancer is 
essential for an effective and efficient primary prevention. 

Both genetic and environmental risk factors have been 
related to the development of lung canceR^l^cg^which ^ 
hivgheen documented include active' aMpaSvJ^tigarette 
smoCng/occupational and environmental exposures to arse¬ 
nic, asbestos, chromium, mustard gas, radon and polyaroma¬ 
tic hydrocarbons, as well as inadequate consumption of dark 
green vegetables (7-11)1 Populations in different areas may 
have different risk factors for lung cancer, and the same risk 
factors may be of different importance in different popula¬ 
tions and / or areas. The study of risk factors in various 
populations is important not only for the disease control 
program, but also for the elucidation of its etiological 
mechanism. 

Although epidemiologic characteristics of lung cancer in 
Taiwan have been described in two previous reports (12,13), 
there has never been a case-control study aimed at elucidat¬ 
ing possible risk factors for lung cancer in Taiwan. In this 
report, we updated the analysis of epidemiologic characteris¬ 
tics of lung cancer mortality and incidence, and examined 
multiple risk factors for the disease based on a hospital * 
based matched case - control study. 

Materiab and Methods 

Analysis of mortality and incidence rate*. The data on hiof cancer deaths 


0250-7005/90 *2.00+.40 
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Table I. Secular trend of age+djvsted twig cancer mortality rata per 
100,000 population from 1954 to 1968 m Taiwan by tex. 



Aje-adjutted mortality 

Male-to-femak 

Year 

Male 

Female 

ratio 

1954-1958 

3.88 

2.07 

1.87 

1959-1963 

6.49 

3.53 

1.84 

1964-1968 

10.35 

5.84 

1.77 

1969-1973 

13.97 

6.68 

2.09 

1974-1978 

16.65 

8.29 

2.01 

1979-1983 

21.79 

1042 

2.09 

1984-1988 

24.91 

12.22 

2.04 


from 1954 to 1988 were obtained from the Taiwan Provincial Department 
of Health which is in charge of the death certification system in Taiwan. 
Population data for the same period were abstracted from annual 
demographic statistics (14). As it is mandatory to register any event of 
birth, death, marriage, employment and education in household registra¬ 
tion offices, mortality data are quite complete and accurate in Taiwan. 
The incidence of lung cancer in Taiwan was derived from annual reports 
of national cancer registry (15). As the completeness and accuracy of 
cancre registry has been as s es sed in Taipei City only, the inode nee data 
analyzed in this report were hmited to those of Taipei City. The mortality 
from hug cancer in 17 selected countries was obtained from the annual 
vital statistics published by the World Health Organization (16). Inci¬ 
dence rates of lung cancer among Chinese males and females in San 
Francisco. Los Angeles. Hawaii, Hong Kong and Shanghai were ab¬ 
stracted from the registration data published by the International Agency 
for Research on Cancer (17). 

In the analysis of mortality and made nee, age-sex-specific rates were 
first calculated for different areas and / or calendar yean. The age was 
stratified into IS five-year groups from less than 5 to 70 or more. 
Age-adjusied mortality and incidence rates were calculated using world 
population in 1976 (17) as the standard population for the study of secular 
trend, migrant comparison and geographical variation in Taiwan, while 
cumulative mortality rates over the age range from 0 to 84 yean were for 
international comparison. 

Hospital-based matched cast-control study. As most pa bents suspected of 
having lung cancer are referred to teaching hospitals for confirmatory 
diagnosis and treatment in Taiwan, we recruited serial patients with hug 
cancer from four major teaching hospitals in Taipei City. All patients 
were newly, diagnosed and pathologically confirmed. A total of 354 new 
cases were recruited and 332 (93.8%) agreed to participate in the study. 
Hospital controls group-matched with case on hospital, age and sex were 
recruited from ophthalmic patients of study hospitals with a control-to- 
case ratio of 3:1. Among 664 recruited controls. 635 (95.6%) of them 
agreed to participate in the study. 

A structured questionnaire was used to obtain socio-demographic 
characteristics and the history of exposure to risk factors including 
cigarette smoking, alcohol drinking, tea and coffee drinking, as well as 
indoor air pollution resulting from burning incense and mosquito coils. 
The consumption frequency, quantity and duration were inquired for 
habits of cigarette smoking, alcohol drinking, tea drinking and coffee 
drinking. 

In addition to the questions mentioned above, the interview time and 
interviewer - assessed reliability of the interviewee's response were also 
included. The average interview time in minutes was 37.4 and 31.5 
respectively for cases and hospital controls. There were 9 (2.7%) cases 
and 18 (2.8%) controls whose responses were rated as tamehabie because 
of poor memory and tea cooperation, la all, there were 323 cases and 617 
hospital control* available for the final analysis. With regard to the 
pathological type of the 323 hug cancer patients, there were 133 (41.2%) 
affected with epidermoid carcinoma. 47 (14.6%) with snail cell carcino¬ 


ma, 134 (41.5%) with adenocarcinoma, and 9 (2.8%) with other minor 
pathological types. 

In the univariate analysis, the odds ratio and its statistical significance 
of each risk factor were assessed for three major pathological types of 
lung cancer. Mantel • Haenszel chiquare test (18) was used to assess the 
statistical significance of age-sex-adjusted odds ratios for each risk factor. 
As several risk factors were inter-correlaied, multiple logistic regression 
analysis (19) was used to estimate multivariate - adjusted odds ratios. In 
the regression analysis, only - significant risk factors observed in the 
univariate analysis were i ncluded in the regression equation. BMDP 
statistical software was used to estimate regression coefficients through 
the maximum likelihood method (19). 

Results 

Secular trend . The secular trend of lung cancel mortality from 
1954 to 1988 in Taiwan is shown in Table I. The age - adjusted 
mortality rate of lung cancer increased strikingly during the 
period for both males and females; it increased significantly 
from 3.88 per 100,000 in 1954-1958 to 24.91 per 100.000 in 
1984-1988 for males, and from 2.07 per 100,000 in 1954-1958 
to 12.22 per 100,000 in 19844988 for females. The male-to- 
female ratio of age-adjusted lung cancer mortality remained 
around 2.0 during the period from 1954 to 1988. 

International comparison, migrant difference and geographic¬ 
al variation . The international comparison of lung cancer 
mortality in Taiwan and 17 selected countries is shown in 
Table II. Males in Scotland and The Netherlands had the 
highest mortality from lung cancer, while males in Taiwan 
and mainland China had the lowest. Females in Hong Kong 
and Scotland had the highest mortality, while females in the 
Netherlands and mainland China had the lowest. The 
cumulative mortality rate of lung cancer in Taiwan ranked as 
the 17th and 9th, respectively, for males and females. The 
male-to-female ratio of the cumulative mortality rate of lung 
cancer varied significantly from greater than 6,0 in the 
Netherlands, West Germany and Italy to less than 3.0 in 
Taiwan, China and Hong Kong. 

The comparison of age-adjusted incidence rate of lung 
cancer among Chinese in different areas is shown in Table 
HI. The rate for males was highest in Singapore and lowest in 
Taipei, while that for females was highest in San Francisco 
and lowest in Los Angeles. The male-to-female ratio in 
age-adjusted mortality from lung cancer ranged from 1.33 in 
Hawaii to 3.43 in Singapore. 

There was also a striking geographical variation of lung 
cancer mortality among 361 townships and precincts in 
Taiwan. Generally speaking, males and females had similar 
geographical variation in age-adjusted mortality of lung can¬ 
cer with a correlation coefficient of 0.54. High lung cancer 
mortality was observed in highly urbanized cities as well as in 
the endemic area of chronic arsenirism, while low mortality 
was observed in rural townships where aboriginals and Hakka 
Taiwanese reside. There was a significant correlation in the 
geographical variations of lung cancer with cancers of the 
liver, pancreas, bladder and kidney in males and females as 
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Table II. Comparison of cumulative mortality from lung cancer in Taiwan 
and 17 selected countries. 



Male 


Femak 


Rani 

Country 

CMR 

Country 

CMR 

1 

Scotland 

21.22 

Hong Kong 

5.95 

2 

Netherlands 

20.04 

Scotland 

4.40 

3 

England & Wales 

18.61 

Singapore 

4.37 

4 

Hong Kong 

13.97 

England St Wales 

3.97 

5 

Singapore 

13 87 

USA 

343 

6 

Hungary 

13.82 

Ireland 

3.24 

7 

Austria 

13.52 

r»nirii 

2.79 

8 

Canada 

13.16 

Hungary 

2.56 

9 

USA 

13.04 

Taiwan 

2.52 

to 

West Germany 

12.99 

Israel 

2.39 

11 

Australia 

12.59 

Australia 

2.07 

12 

Italy 

11:47 

Japan 

2.06 

13 

Ireland 

11.05 

Austria 

2.05 

14 

Japan 

7.38 

West Germany 

1.56 

15 

Israel 

7.14 

Italy 

1.48 

16 

Chile 

5.08 

Chile 

1.45 

17 

Taiwan 

4.98 

Netherlands 

1.43 

18 

China 

1.95 

China 

0.93 


the distribution of age and sex. The age-sex-adjusted odds 
ratios for cigarette smoking on the development of various 
pathological types of lung cancer arc shown in Table VI. 
There was a sipificant association between cigarette smoking 
fnd epidermoid carcinoma; small cell carcinoma and adcno- 
A CarciiK>ma.9Lth<Jung, with an odds ratio of 6.66. 3.59 and 
*2.08. respectively. Futhermore, the duration, quantity and 
inhalation degree of cigarette smoking were all significantly 
associated with three pathological types of lung cancer in a 
dose-response relation. Passive smoking was also correlated ^ 
with the development ft^pfcfera / 


CMR: Cumulative mortality rates. 0-84 yean (percent) 


Table III. Age-adjusted incidence rates per 100.000 population of lung 
cancer among Chinese in six dues in Asia and USA. 



Age-adjusted mortality 

Maie-to-femaie 

City 

Male 

Female 

ratio 

Singapore 

68.0 

19 8 

3.43 

San Francisco 

57.8 

25.1 

2.30 

Hong Kong 

55.5 

23.4 

2.37 

Shanghai 

51.2 

18.1 

2.83 

Lot Angeles 

33.8 

13.6 

2.49 

Hawaii 

31.4 

23.6 

1.33 

Taipei 

27.7 

14.4 

1.92 

Table IV. Ecological correlation between age-adjusted mortality rates of 
lung cancer and other cancers in 361 townhsipks and precincts in Taiwan. 

Correlation 


Male 

Female 

Lung vs. liver 


0.17 

0.24 

Lung vs. pancreas 


0.29 

0.21 

Lung vs. bladder 


0.35 

0.74 

Lung vs. kidney 


0.24 

0.66 

Lung vs. prostate 


0.29 

- 


well as with cancer of the prostate in males, as indicated in 
Table IV. 

Case-control study. Table V shows frequency distributions of 
age and sex of 133 epidermoid carcinoma, 47 small cell 
carcinoma and 134 adenocarcinoma patients and of 617 
ophthalmic hospital controls. They were all comparable in 


txkb ratio of 4.68, 155 and 3.04. 

The age-sex-adjusted risk of developing various patholo¬ 
gical types of lung cancer for alcohol drinking, tea drinking 
and coffee drinking are shown in Table VII. Alfcohol drinking 
was significantly associated with epidermoid carcinoma of the 
lung with an odds ratio of 1.57. Neither small cel'carcinoma 
nor adenocarcinoma was significantly correlated with alcohol 
drinking. None of the habits of drinking black tea. half- 
processed tea and green tea was significantly associated with 
any pathological type of lung cancer. Coffee drinking was 
found to be associated significantly with epidermoid carcino¬ 
ma of the lung only. 

Table VIO shows associations between various kinds of 
indoor air pollution and pathological types of lung cancer. 
Neither burning incense at home nor type of cooking fuels 
was related to the development of any type of lung cancer. 
Burning mosquito coils at home was found to be significantly 
associated with the development of epidermoid carcinoma 
and adenocarcinoma of the lung, with an odds ratio of 1.81 
and 1.70, respectively. 

As risk factors significantly associated with various patho¬ 
logical types of lung cancer were inter-correlated, a multiple 
logistic regression analysis was empolyed to assess multivari¬ 
ate - adjusted odds ratio for various variables^^parate 

were sigmfiauitly associated with the three pathological types 


r 


mosquito coib aj home were not significantly associated with 
amp»A^opMl type of hutg cancer after cigarette smoking^ 

Dbctmkn 

Increasing secular trend and significant geographical varia¬ 
tion are two interesting epidemiologic characteristics of lung 
cancer. This suggests the importance of environmental fac¬ 
tors in the determination of the disease. In this study, we 
observed an increase in lung cancer mortality in Taiwan since 
the early 1950s. The result is consistent with those observed 
in most countries (20). The iocreas in age-adjusted Lung 
cancer mortality in Taiwan may be attributable to improved 
diagnostic methods, increased consumption of cigarettes. 
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Table V. Age and sex distributions of 13} epidermoid carcinoma. 47 small cell carcinoma, and 134 adnocarcinoma patients and 617 opthalmic hospital 
controls in metropolitan Taipei areas. 




Epidermoid 

Small cell 

Adcno- 

Hospital . 


Group 

carcinoma 

carcinoma 

carcinoma 

controls 

Variable 



No. {%) 


No. (%) 

No. (%) 

N6; (%> 

Age 

< 55 

21 (15.8) 

17(36.2) 

38 (28.4) 

146 (23.7) 

55-64 

59 (44.4) 

14(29.8) 

50 (373) 

244 (39.5) 


65 + 

53(59.8) 

16(34.0) 

46(343) 

227(36.8) 

Sex 

Male 

111 (83.5) 

36(76 6) 

101 (75.4) 

488 (79.1) 


Femalt 

22 (16.5) 

11 (23.4) 

33 (23 4) 

129(20.9) 


Tabic Vi, Age-sex-adjusted odds ratios for cigarette smoking cm the development of three pathological types of lung cancer. 


Variable 

Group 


Age-sex-adjustcd odds ratio 


Epidermoid 

carcinoma 

Small cell 
carcinoma 

Adeno¬ 

carcinoma 

Habit 

Yes 

6.66M" 

3.59— 

2 08— 


No 

1.00 

1.00 

1.00 

Duration (year) 

41 + 

8.43"** 

5.12— 

3.79— 

31-40 

6.52 

4.30 

1.60 


21-30 

2.76 

333 

1.52 


1-20 

1.70 

2 16 

1.23 


None 

1.00 

1.00 

I l00 

Quant in 

31 + 

n.ir"* 

8.09""" 

3.61 — 

(ctg./day) 

21-30 

7.61 

4.64 

2.34 

11-20 

7.05 

3.48 

1.74 


M0 

2.59 

2.45 

1.21 


None 

1.00 

1.00 

1 00 

Inhalation 

Deep 

7.23— 

437"" 

2.21 "• 


Shallow 

3,67 

3.57 

192 


None 

1.00 

1,00 

1.00 

Pittsivc booking ^ / 

No 

4.68" 

1 oo ■ * 

2.55""/ 

1.00 W 

ywjr 

1.00 * 


• p < 0,05. "*p < 0.01*.**" < 0.001 based on Mantel - Haciuzcl chi-square tests. 


Tabic VII. Age-sex-adjusted odds ratios for beverage drinking on the development of three pathological types of lung cancer. 


Variable 


Croup 


Age-sex-adjusted odds ratio 


Epidermoid 

carcinoma 


Small cell 
carcinoma 


Adeno¬ 

carcinoma 


Akohol drinking 

Habit 

Yes 


No 

Frequency 

4+ 

(dasVweck) 

1-3 


None 

Tea drinking 

Black lea 

Yes 


No 

Half-processed tea 

Yes 


No 

Green tea 

Yes 


No 

Coffee drinking 

Yes 


No 


• P < 0.05 based on Mantel - Haenue) chi-squart tests 


1.57* 

1.36 

1.17 

1.00 

1.00 

1.00 

1.72" 

1.90 

1.50 

1 43 

0.90 

098 

1.00 

1.00 

1l00 

0.20 

1.10 

0.19 

1.00 

1 00 

100 

1.52 

0 99 

0.99 

1.00 

1.00 

1.00 

1 48 

1.20 

1.77 

100 

1.00 

1.00 

2.10* 

1 44 

1.25 

1.00 

1.00 

1.00 
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I 

< 

* 

I 

i[ 

i 

1 

2 

types of indoor air pollution 

on the development of three pathological types of lung cancer. 


Group 


Age-sex-ad) usted odds ratio 



Epidermoid 

carcinoma 

Small cell 

carcinoma 

Adeno¬ 

carcinoma 

Bumtne incense 

Yes 

0.77 

1.33 

099 


No 

1.00 

1.00 

1.00 

Burning mosquito 

Yes 

1.81* 

1.13 

1.70* 

coils 

No 

1.00 

1.00 

1.00 

Cooking fuels 

Wood & coal 

0.85 

1.08 

1,02 

Charcoal, gas 

8l electricity 

1.00 

1.00 

L00 


p < U.05 based on Mantel - Hacnszcl chi - square tests. 



rapid industrialization and urbanization, and worsened air 
pollution. International comparison of cumulative mortality 
from lung cancer revealed a striking difference in the male-to- 
female ratio among 18 countries studies. The reason for a 
much lower male-to-female ratio among Chinese in various 
countries deserves further investigation. As most Chinese 
women are non-smokers and 60% of female lung cancer 
patients are affected with adenocarcinoma (12), it seems 
reasonable to suspect that risk factors other than active 
cigarette smoking are involved in the development of adno- 
carcinoma. The striking geographical variation in lung cancer 
mortality among 361 townships and precincts in Taiwan also 
suggests the importance of environmental factors. Heavy air 
pollution resulting from urbanization and industrialization 
may at least partly contribute to the high mortality from lung 
cancer in cities. Consumption of high-arsenic artesian well 
water has been documented to be the major risk factor for 
lung cancer in the endemic area of chronic arsenicism (21). 
The significant ecological correlation between mortality rates 
of lung cancer and pancreas cancer may be explained by the 
better dignosis of the latter in urbanized areas. However, the 
similar geographical variation in mortality from cancers of the 
lung, liver, bladder, kidney and prostate may be attributable 
to their associations with arsenic exposure from drinking 
water. 



show a significant association between cigarette smoking and 
lung cancer (7-9, 22). Both epidermoid carcinoma and small 
cell carcinoma had a stronger association with active cigarette 
smoking than adenocarcinoma in this study. This observation 
is consistent with those reported previously. However, there 
was no difference in the association with passive cigarette 
smoking for the three pathological types of lung cancer. 
Futher investigations are needed to explain such a discre¬ 
pancy. 

Habits of alcohol drinking and coffee drinking were signifi¬ 
cantly associated with the development of epidermoid carci¬ 


noma of the lung in the univariate analysis in this study. 
However, the association was no longer significant after 
further adjustment for the effect of cigarette smoking, Indoor 
air pollution has been documented to cause lung cancer in 
Yunnan Province of China (10): In this study, an effort was 
made to assess the effects of various types of indoor air 
pollution on the development of lung cancer. Although a 
significant association between lung cancer and burning mos¬ 
quito coils at home was observed in the univariate analysis, it 
became not significant after active and passive cigarette 
smoking were adjusted for. The reduction of cigarette smok¬ 
ing through public education remains the most important task 
for the primary prevention of lung cancer. 
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ERRATA 


Cancer Detection and Prevention 
Volume 14 / Issue 5, 1990; pp. 497—503 

Dr. G. H. Miller, the author of “The Impact of Passive Smoking: Cancer Deaths among Nonsmoking Women** requested that 
a revised Abstract be printed to clarify several points. 

ABSTRACT 


In order to obtain an estimate of the impact of passive smoking on cancer mortality, a retrospective study was conducted 
examining the cancer mortality of nonsmoking wives with no known or minimal exposure in contrast to nonsmoking wives with 
moderate to life-time exposure to tobacco smoke. The study was based on the data from 906 deceased nonsmoking women who 
resided in Erie County, Pennsylvania, who were divided into the following three categories: 

1. No known exposure 

2. Exposed nonemployed 

3. Employed (assumed to be exposed to environmental tobacco smoke in the workplace) 

The data were analyzed by the retrospective case-control method using cancer deaths as the cases and non-cancer related deaths 
as the controls Also, the data from 401 smoking women were used for comparative purposes of the total percentage of cancer 
deaths among three groups: 

1. Nonsmoking, non ex posed women 

2. Combined nonsmoking unemployed and employed exposed women 

3. Smoking women 

The major finding from the study are 


1 . 


2. 


3. 


Only (2.2%) of the total deaths reported among the nonsmoking women with no known or minimal exposure to tobacco 
smoke were due to cancer of any site. 

* ? / nSl? $ 2 S? CCT deaths were reported for the^ noneVpc^^nonsijioking^women, and eight lung cancer deaths wefe, 

‘^OTtftrtmoi^ rnTnOTsmoking women who were exposed to passive smoking. Also, for this small group of 179 nonsmoking 
nonexposed women, there were no reported cases of breast cancer, genitourinary or lymphatic cancer. 

Employed nonsmoking women experienced proportionately more cancer deaths (34.3%) than both nonexposed (2 2%) and 
exposed nonemployed wives (18.9%). The combined groups of exposed nonsmoking wives (nonemployed and employed) 
contracted 25.5% cancer deaths. 

Age-adjusted data showed similar trends. 

Cancer death rates for women smokers was 35.5% of the total deaths of women smokers. 


Public health officials should consider requiring that the workplace be free from tobacco smoke since these data imply that 
passive smoking has a very detrimental effect upon nonsmokers. Also, smokers should be made aware of the potential dam - 
age they inflict on others in their home as well as the workplace. 
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The Impact of Passive 
Smoking: Cancer Deaths among 
Nonsmoking Women 

G.H. Miller, Ph.D., CPC 

ABSTRACT 

Id order 10 obtain an estimate of the impact of passive smok¬ 
ing on cancer mortality, a retrospective study was conducted 
examining the cancer mortality of nonsmoking wives with no 
known or minimal exposure in contrast to nonsmoking wives 
with moderate (up to 19 years) to lifetime exposure to tobacco 
smoke. The study was based on the data from 906 deceased 
nonsmoking women from Erie County, Pennsylvania, who were 
divided into the following three categories: 

1. No known exposure 

2. Exposed nonemployed wives 

3. Employed wives assumed to be exposed to environmental 
tobacco smoke in the workplace 

The data were analyzed by the retrospective case-control 
method using cancer deaths as the cases and non-cancer related 
deaths as the controls. The major Endings from the study are 

1. Only 2.2% of the deaths reported among the women with 
no known or minimal exposure to tobacco smoke were 
due to cancer of any site. 

2. No cases of lung cancer were reported for the nonexposed 
women, and eight lung cancer deaths were reported among 
the nonsmoking women who were exposed to passive 
smoking. 

3. Employed women experienced proportionately more can¬ 
cer deaths (35.3%) than both nonexposed (2.2%) and 
exposed nonemployed wives (25.5%). 

4. Age-adjusted data showed similar trends. 

Public health officials should consider requiring that the 
workplace be free from tobacco smoke since these data imply 
that passive smoking has a very detrimental effect upon non- 
smokers both at home and in the workplace. 


Key Words: passive smoking, lung cancer, breast cancer. 

I. INTRODUCTION 

Whether or not passive smoking is detrimental to health has 
been extensively considered in the last decade. The first reports 


on the effects of long-term exposure to passive smoking ap¬ 
peared in die late 1970s. 1-5 Prior to that tune, it was generally 
assumed that passive smoking was not of much consequence. 
However, most health professionals were aware of reports of 
moderate-to-severe eye irritation as well as allergic reactions 
to tobacco smoke. 1-3 There were also reports of the serious 
health consequences observed in animals after exposure to high 
concentrations of tobacco smoke. 1 In the 1970s, research re¬ 
ports discussed the effect of increased respiratory diseases in 
children of smoking parents. 2 These were followed by the 1980 
Surgeon General’s report on the harmful effects of cigarettes 
on die health of smoking women, including research reporting 
lower birthweights among children of smoking mothers. 4 Pas¬ 
sive smoking has been associated with deleterious effects on 
the fetus. 5 * 6 

In 1978 7 and 1979, 1 at the Third World Conference on Smok¬ 
ing and Health, Miller 7 * proposed a passive smoking classi¬ 
fication based on three different exposure levels: (l) short-term 
— a few minutes to a few hours; (2) moderate-term — less 
than 2 decades; and (3) long-term — 2 decades to a lifetime. 
He suggested that studying the consequences of long-term ex¬ 
posure provided the best opportunity for observing the effects, 
if any, of passive smoking. He reported a 4-year earlier av- 
erage-age-at-death of nonsmoking women exposed to their hus¬ 
bands’ cigarette smoke compared with nonsmoking, nonex¬ 
posed women * 

White and Froeb 9 in 1979 reported severe lung dysfunction 
following long-term exposure to tobacco smoke. Hirayama, 10 
Tricopolous et al., n and and Correa et al. 12 noted a two- to 
threefold increase in lung cancer in exposed wives when com¬ 
pared to nonexposed wives. Gillis et all 13 and Schmidt etal. 14 
have also shown that passive smoking is detrimental to the 
health of the nonsmoker. Miller, 13 Sandler et al. , 16 and Repace 
and Lowrey 17 each showed a two- to threefold increase in total 
cancer deaths following long-term exposure to passive smok¬ 
ing. Garfinkei et al. , 1# who had previously found no statistically 
significant evidence of the detrimental effects of passive smok¬ 
ing, now reports a two- to threefold increase in lung cancer. 19 
Wald et al. 20 and Pershagen et al. 21 most recently have provided 
support for the hypothesis that passive smoking increases lung 
cancer incidence, largely among spouses. Two reports provide 
a detailed review of the research on passive smoking, noting 
its detrimental effects: the Surgeon General 22 recommended a 
smoke-free environment, and the National Academy of Sciences 23 
recommended no smoking in the home environment of chil¬ 
dren. 

In order to obtain additional information on the effects of 
passive smoking, this study compared different levels of en¬ 
vironmental tobacco smoke exposure of married nonsmoking 


G.H. Miller, Ph.D., CPC, Studies on Smoking. Idc , 125 High Street; 
Edinboro. PA 16412. 
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women with cause of death- The causes of death included in 
the study were the usual causes of death such as cardiovascular, 
cancer, and respiratory diseases but excluded traumatic deaths 
such as accidents, suicides, and homicides. Men were not 
included in this study since so many men are exposed tc en¬ 
vironmental tobacco smoke in the workplace. 

II. MATERIALS AND METHODS 

A. The Population 

The population of Ene County, which includes Eric, the 
third largest city in Pennsylvania, was 263.654 in 1970. It is 
primarily a middle income population (the average family in¬ 
come for 1970 was listed as S9.380) with a low migration rate 
of 7% for the 1950 to 1970 time period as reported by the 
Pennsylvania Department of Commerce. 

B. Methodology 

The Northwestern Pennsylvania Study on Smoking and Health 
(NPSSH) began to gather data in 1973 on the smoking habits 
of deceased male and female residents in Erie County by in¬ 
terviewing the decedents’ next of kin. Death notices for the 
years 1972 through 1982 were obtained from the local news¬ 
paper. which lists the names of approximately 95% of deceased 
Erie County residents along with information on surviving rel¬ 
atives. 

Telephone numbers of one to three surviving relatives were 
obtained for approximately 85% of the death notices reported 
in the newspaper. Deaths from accidents, suicides, congenital 
anomalies, and persons younger than 30 years of age were not 
included because an age bias is introduced when those classified 
in these categories have their lives curtailed and therefore would 
not provide an accurate estimate of the age at which cancer 
actually occurs for the passive smoking-exposed women. Be¬ 
cause of the reduced life expectancy, the inclusion of accidents 
and suicides would lower the incidence of cancer since those 
in the lower age cohorts might have contracted some type of 
cancer had they lived long enough. These individuals com¬ 
prised about 10% of the total deaths. 

A questionnaire designed for telephone interviews was con¬ 
structed with the assistance of the local branches of the Amer¬ 
ican Cancer Society, the American Heart Association, the 
American Lung Association, and by smoking and health ex¬ 
perts in the Pennsylvania Department of Health. A more de¬ 
tailed description of this questionnaire has been published. 15 

Interviewers explained the purpose of the study to the iden¬ 
tified surviving relatives and solicited their cooperation. In¬ 
formation was collected from them on each decedent’s cause 
of death, age, occupation (including information on whether 
or not the wife worked outside the home), exposure to known 
sources of pollution (including environmental tobacco smoke), 
smoking history, and whether or not the spouse and parents 


smoked. The interviews were conducted by ihe director »>t the 
study and by interviewers trained by him 

The questionnaire was revised in 1975. and additional items 
were included to obtain more complete information on j ^ 
smoking habits such as type and quantity of iopjcco u*cd. 
details on smoking cessation, the age at the time ol death and 
the cause of death, the current age if living, the >ear or decade 
of death if deceased. Information on whether any other mem¬ 
bers of the household smoked was also added. 

Detailed data on passive smoking from the re\ ised ques¬ 
tionnaire were gathered on the decreased frorm 23 months in 
the years 1975. 1976. 1979. and 1980: these were the only 
data considered in this study. Due to Ibgistical problems, the 
interviews for deaths occurring in other months were not com¬ 
pleted at that time. The total number of deaths among residents 
of Erie County for these 4 years (Pennsylvania Department of 
Health) was 10,131 (5478 men and 4653 women) Among the 
3538 relatives contacted; 3361 (95% ) provided information on 
1863 men and 1498 women. Of the 1498 deceased women for 
whom information was obtained, smoking exposure histones 
were available for 1423 — 906 nonsmoking wives, who are 
the subjects considered in this paper, plus data on 401 smokers. 
Of the remaining 116 deceased nonsmoking women. 63 never 
married and 53 did not have sufficient information on passive 
smoking to include in this study. For example, the statement 
that a husband was a smoker was not considered sufficient 
evidence if details on amount and type of tobacco use were 
unavailable, resulting in the exclusion of the wife from this 
study. These data are summarized in Table I. 

In this study, a nonsmoker was defined as a person who had 
smoked fewer than 20 packs of cigarettes during his or her 
lifetime. A nonsmoking, nonexposed wife was one who had 
no known reported exposure to tobacco smoke from any source 
or minimal exposure (only occasional exposure to pipe, cigar, 
or cigarette smoke). A nonemployed exposed wife was one 
who was exposed to cigarette smoke by a family member 

Table I 

Total Deaths from All Causes, Total Cancer Deaths, 
and Number of Interviews from the Erie County 
Population Data Base for the Years 1975, 1976, 

1979, and 1960 



Afl 

AU 

Total 

Interviews 

passive 

Interviews 
used in 


causes 

cancer 

interviews 

smoking 

study 

Men 

5.478 

1.116 

1.863 

1.793 


Women 

4,653 

995 

1.498 

1.423 

906 4 

Total 

10.131 

2.111 

3.361 

3.216 



4 This figure includes only nonsmoking women wiih detailed information on 
passive smoking exposure. It excludes 401 smoking wives and 116 who 
were never mimed, single, or of uncertain passive smoking status 


498 Volume 14, Issue 5 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 


Z9928CC202 



Cancer Detection and Prevention 


(husband, children, or relatives) or a non family member, or 
had reported long-term exposure to smoky rooms in Don-em- 
ployed activities outside the home. An employed wife was 
identified by a surviving relative as a person engaged in an 
occupation outside the home for more than 3 years. 

In order to insure a clearly defined category for nonexposure, 
all those who may have had any potential moderate-to-heavy 
exposure were eliminated from this category. Therefore, those 
not included in the nonexposed spouse category, in addition 
to the 401 smoking women, were (I) women who were married 
at any time to a smoker: (2) women exposed by family or 
friends or exposed in nonemployed activities; (3) all non¬ 
smoking employed women. 

Although some nonexposed individuals might have been 
eliminated by these definitions, the nonexposed category as 
defined here is as free as possible from the inclusion of those 
who may have been exposed for longer periods of time. The 
nonsmoking wives were categorized in the following three 
groups based upon the information reported in the telephone 
interviews with relatives: 

1. NX — nonexposed (no known or only minimally ex¬ 
posed) wives 

2. ENE — exposed nonemployed wives 

3. EW — Employed wives who were assumed to have some 
exposure at work 

The data were analyzed using the retrospective case control 
techniques described by Fleiss. 24 The “cases" were defined as 
deaths (among nonsmoking wives) due to cancer of any kind 
while the “controls" were noncancer deaths among nonsmoking 
wives. These deaths included cardiovascular, respiratory , kid¬ 
ney, and other noncancer diseases, but excluded traumatic deaths 
such as accidents and suicides. 

The classification of the cause of death as recorded on the 
death certificate was provided by the ICD (International Clas¬ 
sification of Diseases) codes listed on computer printouts pro¬ 
vided by the Pennsylvania Department of Health. The causes 
of death reported by the next of kin were not used since the 
1CD codes are considered more accurate. However, the infor¬ 
mation provided by the surviving relatives was very close to 
the 1CD codes when comparison was made between the next 
of kin's report of the cause of death given during the interview 
and the ICD (Death Certificate) disease designation. Details 
on these data will be reported separately. 

In order to be sure that all those classified as having no 
known exposure to carcinogenic compounds of tobacco smoke 
were classified correctly , very close relatives of the deceased 
were located and interviewed if the first interviewee was not 
a dose relative, or close relatives were interviewed again to 
obtain greater accuracy in the classification of the nonexposed. 
During this interviewing, it was discovered that two women 
classified as nonexposed who died of breast cancer were ac¬ 


tually exposed to cigarette smoke by their husbands and chil¬ 
dren. This reduced the total cases of cancer among nonexposed 
women from six to four. 

Because of the small numbers with different types of cancer, 
only the major cancer categories were considered as noted in 
the standard International Classification of Diseases: Oral {140- 
149), Digestive tract (150-159), Respiratory (160-163): Breast 
(174), Genitourinary (180^-189), Lymphatic (200-209), and 
All Other Cancer Sites. 

Although specific details on cancer deaths due to smoking 
are not considered in the present study, a comparison was made 
with the nonexposed (NX), the exposed nonsmokers (ENE and 
EW), and smokers (employed and nonemployed) to provide 
comparisons between the nonexposed, exposed nonsmokers, 
and smokers. 

In order to check for potential bias due to age. the data were 
age adjusted for all cancer causes and for the major categories 
of cancer: oral, breast, lung, respiratory, genitourinary, and 
lymphatic. 

III. RESULTS 

Analysis of the data in the two by three contingency table 
((Table II—two categories: cancer cases and noncancer cases 
compared with the three categories: NX (nonexposed wives). 
ENE (exposed nonemployed wives); EW (employed wives)] 

Table II 


Deaths among Nonexposed and 

Exposed 


Nonsmoking Wives 

Cancer 

Noncancer 

Total 

Percent cancer 


deaths 

deaths 

deaths 

deaths 

Nonexposed. 

(11 nonemployed 

4 

175 

179 


Exposed. 

<2» nonemplbyed 

78 

334 

412 

18 9 

(3) Employed 

108 

207 

315 

34 3 

Total 

190 

716 

906 

21 0 


Chi square for above 3 by 2 mainx (2 DF»: ■ 72.64 


Chi square evaluations for 2 b> 2 comparisons 11 DF) 




Odds 

ratio 

Chi 

square 

h vs (2> 

< Nonexposed vs exposed 
nonemployed wives)' 

10.2 

290 

1» vs <3i 

(Nonexposed vs. employed 
wives I 

22.6 

66 a 

2> vs (3) 

(Exposed nonemployed wives 
vs employed wives) 


22.3 

il l vs 

|t2) * i3il 

(Nonexposed vs exposed 
nonemployed and employed 
wives) 

15 0 

4” 2 
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showed a Chi Square value of 72 64 with 2 degrees of freedom 
(p <^0.01>L 

Table II also show s four different comparisons of the three 
subgroups: (I) nonexposed wives (NX) with exposed noncm- 
r4 ? ployed wives (ENE); (2) nonexposed wives (NX) with em- 
ployed wives (EWn <3) exposed nonemployed wives (ENE) 
% with employed wives (EWi; and (4) nonexposed wives (NX) 


y compared w ith the combination of exposed nonemployed w ives 
,c*iirv —» — jCU; \ Jhe data from Tablejf^ 

^^yLaTodds 4 


(ENE) and employed wives (EW). 

^how that exposure to environmental 

ratip‘5PT&^whe?£^p^ngjipne)^MS 


mm 


ployetf^ives; an odds ratio of 22.8 when comparing honexj 
posed"iviVe* w vt^ wives; an odds ratio of 2.2 when 

and 1 an odds ratio of 15.0 when comparing nonexposed wives 
with exposed nonemployed wives and employed wives. J 

Proportionally far fewer nonsmoking nonexposed wives died 
of cancer than the exposed wives. The comparison of the ex¬ 
posed nonemployed wives with employed wives also showed 
highly significant excesses in cancer mortality among the em¬ 
ployed women. 

Table III shows the mortality from cancer by primary site 
for the three different exposure groups (NX — nonexposed 
wives: ENE — exposed nonemployed wives, and EW — em¬ 
ployed wives) for the major categories of cancer (oral, digestive 
tract, breast, genitourinary, lymphatic, and other sites). There 
were no reported deaths from oral, lung, breast, genitourinary, 
and lymphatic cancer among the 179 deaths within the nonex¬ 
posed women. One death from digestive cancer and three deaths 
from “other" cancers were reported for the nonexposed. Eight 
deaths due to lung cancer were reported among the 727 deaths 
of exposed (nonemployed and employed) nonsmoking wives. 

Figure 1 shows the percentage of deaths due to cancer among 
nonexposed wives, exposed wives (both nonemployed and em¬ 
ployed), and smoking wives. Although smoking wives are not 
considered in detail in the present study, the preliminary data 
are provided here for comparative purposes: 


1. Nonexposed nonemployed wives — 2.2^ 

2. Exposed (employed and nonemployed) wives — 25:5 a c 

3. Smoking wives (employed and nonemployed) — 35:39 

In addition, the data for cancer deaths were age adjusted by 
the standard age-adjusting methods. The cancer deaths *ere 
adjusted to cause distribution of all female decedents in the 
yean considered in this study (1975. 1976. 1979. 1980) from 
Erie County based on the data from the Pennsylvania Depart¬ 
ment of Vital Statistics. The results of the expected and ob¬ 
served were analyzed by the two-way probability based on the 
Poisson distribution and are reported in Table IV. The Poisson 
distribution was used since the nonexposed group had so few 
cases. Table IV shows the results after age adjusting for all 
cancer cases, digestive cancer, and the results for the combi¬ 
nation of oral: lung, breast, genitourinary , and lymphatic can¬ 
cers which appear to be associated with effects of passive 
smoking. 

IV. DISCUSSION 

While many epidemiologists prefer to conduct prospective 
studies, the retrospective study has the advantage of allowing 
one to obtain estimates in a short time. Thus, this type of a 
research provides mortality data related to information on the 
smoking habits of the deceased. 

Because nonsmoking women may be exposed to numerous 
sources of tobacco smoke, this study tried to eliminate as many 
of the sources of tobacco smoke exposure as possible in order 
to more accurately classify women into a “pure" nonexposed 
category. It is probable that persons in this “pure" category 
have had some small exposures to tobacco smoke dunng their 
lives, because minimal exposure is difficult to avoid. 

The present study was designed to obtain smoking history 
data on all nonsmoking wives who died during the specified 
years. While it is difficult, if not impossible, to obtain data on 
all members of a population, there is little reason to believe 
that the 23-months" sampling of the 4-year population was 


Table III 

Major Types of Cancer for Nonexposed end Exposed Nonsmoking Wives 


Type of 
cancer 

Ora) 

Digestive 

tract 

llcspiratory f 

Breast 

Genitourinary 

Lymphatic 

Other 

sites 

Total 

Average age 
at death 

ICD 

classification 

NX 

140—149 

0 

150—159 

1 

160—163 

0 

174 

0 

179—185 

0 

200—209 

0 

3 

4 

84:5 

ENE 

0 

28 

3 

14 

9 

8 

16 

78 

71.1 

EW 

0 

38 

5 

25 

14 

10 

16 

108 

67:8 

Total 

0 

67 

8 

39 

23 

18 

35 

190 



Note: I CD: International classification of disease: NX: nonexposed wives: ENE: exposed nonemployed wives; EW: employed wives; 
Total: exposed and nonexposed wives. 
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V 



m 

m 

i 


TIPS 9f UfOIttn 

FIGURE 1. A comparison of mortality rates of smokers, passive smokers, 
and the nonexposed 


Table IV 

Analysis Using Age-Adjusted Values for Cancer 
Sites (All Cancer, Digestive, and Passive Smoking- 
Associated Cancer) for the Three Major 
Nonsmoking Groups 


Disease 

Group 

EXP 

OBS 

Probability 

All cancer 


Nonexposed 

24.0 

4 

0 00002 


Exposed nonemployed 

73.1 

78 

NS 


Exposed employed 

70.6 

108 

0.001 

Digestive Cancer 


Nonexposed 

9.3 

1 

0,002 


Exposed nonemployed 

24.2 

28 

NS 


Exposed employed 

20.4 

38 

0.01 

Passive 

smoking- 

associated 





cancer 


Nonexposed 

9 2 

0 

0.0002 


Exposed nonemployed 

35.7 

34 

NS 


Exposed employed 

389 

54 

0.1 


biased in the types of cancer deaths that would have occurred 
during these years. Analysis of the data of previous nonres¬ 
pondents showed the same basic distribution of cancer deaths 
as the analysis of original respondents. Therefore, the data 
from this population study are likely to be representive of the 
actual population. 

Jhesdjfci^j 

Sgarctte s'moJciT 


^xher smokers in the household, or in outside activities) l)?s a' 
higher probability of dying of cancer of all kinds^Kan women 
**» have DO known exposure. i 

^smoking Eric County wives with no known exposure to tobacco 
smoke is very low—only 2.2% vs. 25.5%ipr exposed women 
and 35.3% for smoking wives (Figure I ).' 

The data imply that the absence of passive smoking could 
lead to even lower rates of cancer mortality for the total pop¬ 
ulation. Thus, these data indicate that passive smoking is very 
f demment^l^^ * 

The total proportion of deaths due to cancer for the 401 
smoking and 906 nonsmoking wives in this study is 23.9% 
This result is close to the proportion of deaths due to cancer 
for women in Erie County (21.8%) for the years considered 
in the study as reported in the Pennsylvania Department of 
Health — Division of Vital Statistics. This agreement suggests 
that the data are representative of the total population. 

The observation that the nonsmoking employed wives had 
an odds ratio of 2.2 of dying of cancer when compared with 
exposed nonemployed wives suggests that workplace expo¬ 
sures may involve important hazards in addition to. or apart 
from, tobacco smoke. Over 80% of the employed wives in this 
study were either office workers, in salts occupations, teachers, 
or nurses, who (aside from the nurses) should have had little 
contact with carcinogenic agents other than tobacco smoke. 
The doubling of the rates of cancer for employed women com¬ 
pared with nonemployed women are in agreement with the data 
of Repace and Lowry 25 and the estimates made by Wells. 26 It 
may be that work place passive smoking exposure is higher 
than at home. Another possible explanation is that the em¬ 
ployed wives may receive additional tobacco smoke exposure 
from smokers at home such as from their spouse, i.e.. their 
husbands may be more likely to be smokers or heavy smokers. 

Also of interest is the observation that only 8 deaths due to 
lung cancer were reported among the total of 727 passively 
exposed nonsmoking wives. Thus passive smoking does not 
result in large numbers of lung cancer cases when compared 
to active smoking. This difference is in agreement with the 
results of several studies by Hirayama. 10 Tricopoulos et al.. H 
and Correa et al. 12 showing two- to threefold increases in lung 
cancer for exposed vs. nonexposed wives and a much larger 
increase for smokers. In addition, a study by Miller 2 " on the 
Amish — a nearly completely nonsmoking population— showed 
no lung cancer cases among cither male and female nonsmokers 
for the Lancaster County. Pennsylvania. Amish for the 1970 
to 1980 decade. 

There were no reported deaths from lung cancer, breast 
cancer, genitourinary, or lymphatic cancer among wives with 
no known exposure to tobacco smoke among the total of 179 
deaths in the nonexposed category’. This contrasts with the 
distribution of cancer mortality for women in the general 
population of Erie County for the years under consideration: 
lung cancer — 12.7%: breast cancer — 20.7%. and lym- 


1990 


501 


Source: https://www.industrydocuments.ucsf.edu/docs/hjyxOOOO 


2023382665 




The Impact of Passive Smoking: Cancer Deaths among Nonsmoking Women 


phatic cancer — 8.79K These Erie County percentages of 
cancer causes by site are clrise to the national averages. Thus 
it appears that the types of cancer reported in the nonex- 
posed group are very different from the types of cancer re¬ 
ported for both passive smoking and active smoking groups. 
While it has been shown that passive smoking causes some 
lung cancer cases, the amount is small compared with that 
of those who smoke. 


Whether or not breast cancer is caused by active or pas¬ 
sive smoking has become a controversial issue. Previously, 
it was thought that breast cancer was not active-smoking re¬ 
lated. For examplfe. no editions of the U.S. Surgeon Gener¬ 
al^ Reports from 1964 to 1989 show any subsections de¬ 
voted to active smoking and breast cancer. However, the 
Bibliography of Smoking and Health and Index Medicus 
provides reports of many studies on the topic of smoking and 
breast cancer. The most recent studies appear to be equally 
divided between those concluding that there is no overall 
positive association with active smoking and breast cancer*" 11 
and those that conclude a positive and. in some cases, a sig¬ 
nificant association between active smoking and breast can¬ 
cer. 32-35 

It has been only recently that studies have taken into account 
the potential effect of passive smoking and its possible asso¬ 
ciation with breast cancer. Two of the most recent studies were 
completed by Sandler et al. 36 and Horton. 37 Two other major 
cancer categories have been reported as being associated with 
passive smoking exposure — lymphatic cancer, by Wells;-* 
and cervical cancer, by Slattery et aJ. 38 The data from the 
present study agree with the studies noted above. 

The possibility of passive smoking being associated with 
cancer sites was also verified by the highly significant values 
obtained after age adjusting for total cancer, digestive cancer, 
and the combined passive smoking-related cancer sites (refer 
to Table I V), 

Since many studies during this decade have come to the 
conclusion that breast cancer is not smoking related, this new 
data might appear to be questionable. However, past studies 
failed to allow for such passive smoking categories as employed 
women and others smoking in the household. Therefore, the 
results of the NPSSH study should provide a more accurate 
estimate of passive smoking exposure. 

A recent article by Bailar and Smith, 3 * pointing to the 
continued increase in cancer mortality despite our apparent 
gains in early identification, as well as improvements in the 
treatment of cancer, shows that cancer is still increasing in 
the population. It may be that the cumulative long-term ef¬ 
fects of both passive smoking and active smoking are con¬ 
tinuing to have an impact on this increased cancer mortal¬ 
ity. These issues have important implications for both the 
home and the workplace. 

More research is needed to validate these observations. 
New studies require: 


1. Better estimates of exposure to passive smoking The 
nonsmoking category should exclude employed'women, 
women exposed at home by individuals other than their 
spouse, and long-term exposure in outside nonemployed 
activities, as well as exposure at home by their spouse. 

2. Long-term exposure information — preferably a mini¬ 
mum of 3 decades-io-lifetime exposure. Studies involv¬ 
ing a few weeks or months or even a few years of 
exposure are inappropriate for an analysis of the true 
long-term impact of passive smoking. 

3. Large enough samplts to provide valid data. 

For comparative purposes with the results of this study, the 
author would like to see more population studies instead of 
nonrandom or nonpopulation based samples in order to over¬ 
come the biases that are inherent in these types of sample 
designs 
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